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In this issue: Economic plasma cutting of mild steel 
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Tempilstik:? . morale inditaling crayons 


y 





S§ TEMPILSTIKS® provide a simple and accurate means of determining 
preheating and stress relieving temperatures in welding operations. 
Tempilstiks® are widely used as a standard method of checking temperatures 
in all heat treating—as well as in hundreds of other heat-dependent processes 
in industry. Available in 80 different temperature ratings $2.00 each. 


Most leading welding supply houses carry Tempilstiks’. If yours is an exception, 
then write direct to us for further information. 


#70 
Tempil CORPORATION © 132 West 22nd St., New York 11, W. Y. 
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BART “400 FLUX © 


plays a vital role in the production of these big machines 


Hobart Brothers has recently developed a new 
mild steel production flux for automatic and 
semi-automatic welding. Developed to meet 
Caterpillar Tractor Co. requirements, the H-400 
flux has received great operator acceptance 
there due to decreased flashback and odor, 
coupled with very noticeable ease of slag re- 


HOBART BROTHERS COMPANY, BOX 


moval. Equally well adapted for single or multi- 
pass welding, and at high amps, this flux has 
effected savings in some applications. 

Caterpillar, one of the world’s largest users of 
automatic welding, is constantly demanding the 
finest in equipment and consumables such as 
H-400 flux. May we demonstrate H-400 to you? 


U-1201, TROY, OHIO, Phone FE 2-1223 


“‘Manufacturers of the world’s most complete line of arc weiding equipment.” 











Model 1259 “‘Micro-wire” welder 


SQUEEZE THE TRIGGER ON THE GUN... 
WELDING WIRE FEEDS AUTOMATICALLY 


That’s Hobart’s new MICRO-WIRE welder package. Think what this means in cutting 
costs! No time loss changing electrodes—no stub end loss—no clean up of welds necessary. 
Joins sheet metal and heavier sections, using small diameter wire and inexpensive carbon 
dioxide (CO2) or argon and CO2 mixtures. Actual production economies will amaze you. 
This new MICRO-WIRE package is an extremely versatile unit for all position welding and 


can be used by inexperienced as well as experienced operators. For complete details, write 
for bulletin DM-159. 


es HOBART BROTHERS CoO., Box U-120, Troy, Ohio 


Ph. FE 2-1223 Manufacturers of the world’s most complete line of arc welding equipment. 
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Cover photo . . . plasma flame cutter 
slices through mild steel, as reported 
on page 33. 


The magazine of joining and severing of materials 


This is welding: December, 1960 


Plasma flame; new competition for oxy-fuel steel cutting = 
> PP >> Pe Pm High quality cuts, greater speeds and reduced costs are the ‘edventages 
claimed for this new cutting process and demonstrated by various compari- 
sons, as reported by Herman C. Phelps. 
. (For a reprint of this article, circle number 250). 


Nickel steel vessels withstand pressure, impact 


Some 300 visitors, including WE, attended a dramatic demonstration 
which proved that these pressure vessels needed no stress relief, even 
when operating at cryogenic temperatures. 


Grinding safety hinges on following the rules 


The safety chain extends from the grinding wheel and srinding madhinn 
manufacturers to the ultimate user, whose responsibilities and duties are 
detailed by author Ralph N. S. Merritt. 


PPrPrrrP PrP PrP PP PP 


Tig welded insert ring helps increase pipe quality 


The problem of high-quality pipe joints depends on how. best to , make the 
root weld. C. H. Voelker describes the preplaced filler technique and the 
latest shape it has taken — the insert ring. 


Controlled angle Tig torch simplifies cabinet welding 


Compactness of electronic cabinets lead one company to devel: its own 
flexible Tig torch to overcome the problem of limited-access welding, as 
reported by Forde M. Simms and John V. Warinsky. 


Also in this issue: 


Mig, submerged-arc join wind tunnel parts ....... 
Welded steel bridges, buildings win awards ...... 
Safety congress and exposition draws 12,000 ....... 
80-ft welded yacht a do-it-yourself project? Yes! _. 
Furnace brazing holds close tolerance on turbine .... 
Brazing aids in fabrication of tube cooling parts 
Induction heating forms plier handles 

Airless blast cleans metal furniture 

Your 1960 editorial index .... 


Regular WE features... 

December’s Headlines _.............. On the job .... 

Your WeldWorld at press time VIPs on review ..... 

Letters . In summary 

30 years ago New products . 

Between passes ............ Free literature ......... 

Editorial: The easy (?) way Pe The Welding Shopper . 

Data Sheet No. 244 — Application range for Advertisers in this issue ... 
low temperature steels Welding Info-Aids ............... 


Witeing Clinic: Stainless decwods coatings ........ 54 Literature offered in ads . 


WELDING ENGINEER is s published monthly with cn additional “directory number in June by Welding 
Engineer Pub Inc. Publ office: 600 S. Seventh St., Rochelle, Ill. ©1960 by Welding “_ 4 
neer Publications, Inc. Executive, editorial and advertising offices: 5826 Dempster _ Fy Grove, 
Circulation office: 4050 N. Milwaukee Ave., Chicago 41, Ill. & class p g aid at Chicago, 
and at additional mailing offices. Subscriptions: U. S. and possessions, $3 | per nll 


Postmaster: Please send form 3579 to Welding Engineer, 5826 Dempster St., Morton Grove, Ill. 














How Ni-Rod “55” 
builds up worn 


cast iron... 
keeps repair 
cost down 


When the owners of the M V Sun- 
princess heard it would cost them 
over $7,200 to replace all six worn 
ship pistons, they quickly called in 
J & R Weir Ltd., Marine Engineers, 
Montreal. 

These engineers in turn recom- 
mended a Ni-Rod “55”* repair job 
— welding to be done by Welding 
Engineers Ltd., Montreal. 

Wear ran as high as ¥ inch on 
some of the piston ring grooves. But 
with Ni-Rod “55” Electrodes, weld- 
ors soon had all six pistons back in 
the ship at a total cost of $2,450 —a 
saving of over $4,750. 

How they did the job 
with Ni-Rod “55” 
Using Ni-Rod “55” Electrodes, they 


UN 
INCO. WELD 





TRADE MARK 
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welded cast iron inserts into posi- 
tion on the pistons to offset the worn 
areas. The pistons were pre-heated 
to 500° F and each of the 6 inserts 
welded into position with two passes 
by manual arc-welding. After weld- 
ing, the pistons were covered with 
asbestos to cool. Ni-Rod “55” elimi- 
nated the need for post-heating. 
Then the pistons were machined 
and returned to the engine. 


For your jobs 


Ni-Rod “55” can be used to build 
up worn areas in almost all cast iron 
parts. Auto, truck, or ship pistons... 
valve seats ... cylinder walls... are 
just a few. And the cost is just a 
fraction of what replacement would 


electrodes + wires = 


cost. What’s more, with Ni-Rod 
“55”, the repair is done quickly and 
easily. Welds are strong, sound, 
highly machinable. 


Keep Ni-Rod “55” in mind for 
building up worn areas on cast iron 
parts. Even better, have a supply of 
these electrodes on hand. Look in 
your classified directory under 
“Nickel” for your local supplier. 


And write for “Repair Cast Iron 
Parts Quickly and Easily” for the 
complete Ni-Rod “55” story. 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17, West Virginia 


*Inco trademark 


ING PRODUCTS 
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Welding 
Engineer 


America’s pioneer publication which, 
combined with The Acetylene 
Journal, has been devoted 
to the interest of the 
welding and allied 
industries since 
1898 


WELDING ENGINEER 
PUBLICATIONS, INC. 
P.O. Box 28 
Morton Grove, Ill. 
Telephones: 

YOrktown 5-5130, IRving 8-3355 
e 


TED B. JEFFERSON 
Publisher 
= 
FELIX T. TANCULA 
Editor 
7 
G. J. CANNIZZO 
Managing Editor 
* 
STUART KAMINSKY 
News Editor 
s 
ROBERT M. DAVIS 
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LLOYD GOSSMAN 
Circulation 
JIM BREWSTER 
Circulation Promotion 
* 
HERMAN C. PHELPS SEND FOR DESCRIPTIVE BULLETIN SS7 TODAY! 
Vice President oft 
Eastern District Manager 
P.O. Box 128, White Plains, N. Y 
Telephone: WHite Plains 9-3876 


ROY W. POE 
Midwest District Manager 
P.O. Box 28 
Morton Grove, Ill 
Telephones: 
YOrktown 5-5130, IRving 8-3355 


MEMBER 
AMERICAN WELDING SOCIETY 
INTERNATIONAL ACETYLENE ASSOCIATION 
COMPRESSED GAS ASSOCIATION 
NATIONAL WELDING SUPPLY ASSOCIATION ““Shortstub” electrode holders 
pon tp ee . BERNARD" hammer-on cable connectors 


- **MULTI-PIC” slag chipping hammers 


Single copies 50 cents. Subscription rates: United MODERN WELDING LC high current welding apparatus 


ii) ? 3 H 
States and possessions $3 per year; $5 for two years; BERNARD welding equipment coolers 
$7 for three years. Canada $5 per year; $8 for twe 
years; $10 for three years. All other countries $15 
per year; $25 for two years; $30 for three 
Position and company affiliation must be indicated 
en subscription form. Allow one month for change 
# address 


ee aes © See, See. 10232 Avenue N, Dept. WE, Chicago 17, Illinois 


Engineering Index, inc. 
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Victor Ni-Manganese for Build-up is 
444% nickel, 13% manganese alloy, specifically de- 
veloped for rebuilding manganese steel parts such as 
bucket teeth and lips; rail frogs and switches; crusher, 
dredge, pulverizer components. May be used as finish 
build-up or underbase; forms sound, slag-free welds; 
high deposition rate and good weldability. Deposits 
are austenitic with full Hadfield steel properties: non- 
magnetic, tough and ductile; stands roughest abuse. 
Made in 5/32”, 3/16” and 1/4” diameters; bare, for 
manual application by DC, reverse polarity. 


Profitable dealerships open; inquire now! 


Victor Ni-Manganese for Attachment welds 
crack-free, is specially recommended for difficult joining appli 
cations on manganese or carbon steel castings, such as: Dipper 
teeth and lips; track and drive sprockets; dragline pins and 
links; rail crossovers, switches and frogs; rolling mill parts; 
crusher screens, hammers, rolls and mantles; dredge parts. De- 
posited metal is extremely tough, wears well, has high impact 
strength. It’s a wonderful, low-cost substitute for “stainless” 
where joining rather than corrosion resistance is chief factor. 
Made in 1/8”, 5/32”, 3/16” and 1/4” diameters for manual ap 
plication by AC or DC, reverse polarity 


For all your hardfacing or welding needs, call your Victor 
dealer. Order Victor Ni-Mn rods today. 


Alloy Rod & Metal Division H-65 
VicIOR EQUIPMEN] COMPANY....:: 


Imperial Highway, Norwalk, California Wakita, Oklahoma 
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LOOMING 707-ft high into the Manhattan skyline, Union Carbide Corp.’s new head- 
quarters is the world’s largest steel-clad building. Inside the building, Morse G. Dial 
(left), Union Carbide chairman, shows a scale model atomic research center to U. S. 
Atomic Energy Chairman John A. McCone (center) and Clark E. Center, vice-president of 
Union Carbide’s Nuclear Co. in Oak Ridge, Tenn. 


52-story Union Carbide building 
opens with atomic exhibit 


\ new 52-story stainless steel and glass building was dedicated 
recently in New York City by Union Carbide Corp. 

The firm’s new world headquarters at 270 Park Ave. consolidates 
numerous divisions in what is estimated to be the 10th tallest 


building in the world. 

Standing 707-ft high, the huge 
stainless steel clad building con- 
tains 1% million gross sq ft of 
space and provides offices for 
1,000 employees and the 
personnel of 17 tenant companies 
occupying 10 tower floors. In ad- 
dition, four tenants occupy com- 
mercial space on the street floor. 

Requiring 325,000 sq ft of glass, 
30,000 tons of structural steel and 
100,000 tons of concrete, the 
building rests on 115 steel col- 


about 


umns 

In the lobby of the building, 
Union Carbide has set up a public 
exhibit on “Atomic Energy in Ac- 
tion.” The exhibit begins with a 
panel tracing the evolution of the 
concept of the atom from Demo- 
critus in 500 B. C. who defined 
the atom as the smallest, indivi- 
sible part of matter, of which the 
universe is composed, to Enrico 
Fermi and his staff who achieved 
the first sustained chain reaction 
in 1942. 

Features of the exhibit include 
a 60-ft mural depicting a chain 
reaction of splitting atoms, a huge 
uranium atom model, a 21-ft view 
of the Colorado Plateau and a full 


scale model of a pool-type research 
atomic reactor. 

The entire exhibit occupies a 
block-long space and is designed 
to give the general public a better 
understanding of the peaceful uses 
of atomic energy. 

According to John A. McCone, 
chairman U. §. Atomic Energy 
Commission, “In this exhibit, we 
witness one of the most superb ed- 
ucational projects ever established 
for the purpose of informing the 
public about the mysteries of the 
atom, the fission process, and 
much that can be expected from 
a 


Marquette announces 
$500,000 expansion program 

Marquette Mfg. Co., Minne- 
apolis, has announced a $500,000 
expansion of productive facilities 
including a new plant of 21,000 
sq ft and a 6,000 sq ft addition to 
its existing plant. 

Dr. Frank W. Scott, plant man- 
ager, states this will double the 
firm’s capacity for producing weld- 
ing electrodes. 
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December's 
Headlines 











Construction of the new plant be- 
gins Jan. 1 and the plant is ex- 
pected to be in operation by July 
1, 1961. The building will house 
new automatic wire drawing equip- 
ment made in Sweden. Mill ob- 
tained hot-rolled rods will be au- 
tomatically drawn to wire sizes 
from 1/16 in. to 1/4 in. for use in 
making welding electrodes. 

The addition to the present plant 
has already been completed and 
houses expanded flux-mixing fa- 
cilities and an enlarged research 
and development department as 
well as production space. 


Welding competition opens 
to all shop students 

For the first time, all high school 
students will be eligible to com- 
pete in the $15,000 national weld- 
ing award program sponsored by 
The James F. Lincoln Arc Weld- 
ing Foundation, Cleveland. 

Formerly only vocational agri- 
culture students were eligible. 

According to Charles G. Her- 
bruck, Foundation secretary, “the 
competition for farm boys proved 
so popular we decided to expand 
it to include non-farm boys as well. 
Separate divisions have been set 
up to give all a fair chance to 
win.” 

Cash awards totaling $7,500 will 
be made in each division, agricul- 
tural education and industrial edu- 
cation, in the 1960-61 competition. 


ALBERT E. Hackett (right), sales-engineer- 
ing representative for Progressive Welder 
and Machine Co., Pontiac, Mich., was 
honored at a special recognition luncheon 
recently to mark his 50th year in the 
resistance welding field. Ray Heiden (left), 
president of Progressive Welder, pre- 
sented Hackett with a gift to mark the 
event. 





Eutectic welds cornerstone 
of new addition 

With the cornerstones of Eutec- 
tic Welding Alloys Corp.’s new 
$500,000 addition being welded in- 
to place, the firm celebrated its 
20th anniversary on Nov. 30. 

A presentation of details of 
Eutectic’s new European metal- 
lurgical center and laboratory and 
statement on plans for a similar 
center at the firm’s present site in 
Flushing, N.Y., were also part of 
the anniversary observance. 

The 25,000 sq ft addition is the 
third major expansion since Eutec- 
tic moved to Flushing 10 years 
ago. 

The new structure, according to 
Rene D. Wasserman, Eutectic 
president, will provide additional 
space for offices, training, research 
and shipping. 


Airco issues film 
on arc welding training 

A 16mm sound and color film 
on shielded arc welding procedures 
titled, “Fundamentals of Manual 
Shielded Arc-Welding Tech- 
niques,” has been issued by Air 
Reduction Sales Co., New York 
City. 

Adapted from General Electric 
Co.’s previously released six-film 
series on arc welding, the Airco 
film has been edited to two recls 
and runs 45 minutes. 

The first part covers flat and 
horizontal are welding techniques; 
the second reel covers vertical and 
overhead arc welding procedures. 


Regional welding shows 
have poor attendance 
Simultaneous regional AWS 
welding shows were held in Boston 
and San Jose, Cal., from Oct. 13 to 
15. Technical sections were held in 
conjunction with both shows. 
Possibly there are too many reg- 
ional shows, or maybe the fall of 
the year, with world series games, 
football games, and other distrac- 
tions is the wrong time for regional 
meetings. Whatever the cause, at- 
tendance was poor at both affairs 
The Western Welding Show was 
held at the Santa Clara Fair: 
Grounds with technical sections at 


the Hotel St. Claire. The technical 
sections were of excellent quality 
devoted primarily to the welding of 
stainless and other high nickel al- 
loys as well as other non-ferrous 
materials. 

There were more than 40 ex- 
hibitors at the 3rd Western Weld- 
ing Show, some of whom brought 
exhibits in from points as distant 
as Chicago. While the show regis- 
tration was extremely low for such 
an affair, visitors came from such 
distant points as Hawaii, Alaska, 
and Montana 


Welded copper tubing 
produced by Tubetron 

The first commercially electron 
ically welded copper tubing in the 
U.S. is now being produced by 
Tubotron, Inc., Newark, an affili- 
ate of Eastern Rolling Mills, Inc., 
New York City. 

The Tubotron equipment makes 
tubing with outside diameters 
from 1/2 to 3 1/2 in. with wall 
thicknesses from .017 to .140 in. 

Pilot runs of the light-wall cop- 
per tubing have been certified by 
an independent testing laboratory 
to withstand more than 2,000 Ib 
psi of hydrostatic pressure 
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DISPLAYS at the recent New England reg- 
ional welding conference and show in- 
cluded the one above belonging to Tweco 
Products, Inc., Wichita, Kans., which J. 
lL. Townsend (left) and Donn Boring direct- 
ed. At the same show, a representative of 
Laramy Products Co., Cohasset, Mass., (side) 
gove a demonstration of plastics welding. 


TWECO alt the wery drive 


COMING EVENTS 

DEC. 5-8: Ist Biennial Short Course 
on Welding Engineering, University 
of Illinois, Urbana, fll. 

JAN. 23-25, 1961: 12th Annual Plant 
Maintenance & Engineering Show, 
Palmer House and International 
Amphitheatre, Chicago. 

FEB. 1-2, 1961: 7th Annual Midwest 
Welding Conference, Armour Re- 
search Foundation and Chicago 
Section AWS, Illinois Institute of 
Technology, Chicago. 

MAR, 20-24, 1961: 12th Western Metal 
Congress, American Society of 
Metals, Pan-Pacific Auditorium, Los 
Angeles, Calif. 

MAR. 24-25, 1961: Welding Show & 
Exhibit, Wichita Section AWS, Kan- 
sas National Guard Armory, Wichi- 
ta, Kans. 


Lukens produces 500th 
Nine-Nickel hemisphere 

A 108-in. Nine-Nickel alloy hem- 
isphere, the 500th produced by 
Lukens Steel Co., Coatsville, Pa., 
is destined to become a liquid oxy- 
gen storage tank for Big Three 
Welding Supply Co., Fort Worth. 

After Charles L. Huston Jr., 
Lukens president, chalked a big 
500 on the hemisphere, C. R. Rick- 
el, president of Big Three, received 
it and stated that a 400 psi code 
vessel with liquid oxygen capacity 
of 55,000 sef having an inner shell 
of the alloy can be installed for 
$1,500 less than stainless steel or 
aluminum would cost. 

(For more on 9% nickel steel, see 
sage 38 of this issue.) 
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Jackson 


Lighten the welder’s: uaa boped his - 
work. Jackson alyminum-alley electrode” 
holders weigh up to 35% less, provi . 
durable copper-alloy jdW-inserts; and-su-—). | 
perfor long lasting insulators, A Jackson,*' . 
pioneered Broduct="proven, good, 
throughout the world, Select your generbt 2: =: 
duty holders from this Featherlight line. 
at - . 


a 
f 


be Tacksefr Medel J A-5S, fi . 
Recrns. Ye" rods at. 400 amp. i 


PA aaa Model JH-3, medium-class streamlined holder. 
_apacity: V4" rods at 300 amps. (weighs only 15% oz.) 


Sold by#etter welding supply 
distributers and dealers everywhere Jackson Model A-W, lightest medium-class holder. 
Capacity: Ys" rods at 300 amps. (weighs only 14 oz.) 


Jackson Products 


sre pith aeennnrns 4 CO,) INC | 


31739 Mound Road, dante Michigan 
Jackson Model JH-2, small-class streamlined holder. 
Capacity: 542” rods at 200 amps. (weighs only 91 oz.) 
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why 
a five star general? 


for general construction, main- 
tenance and shop use where the 
medium duty outfits are limited 


in range and capacity 


slightly higher ($112.00) than 
light duty outfits 


That of the many outfits sold today there is only one made with the 


. + = talifernia 

same extra care that typifies our entire line. 

Including a full range welding torch with three tips—a cutting attachment and one 
tip—a pair of standard sized single-stage oxygen and acetylene regulators with two 


inch brass content and working pressure gauges. 


Yes—it can easily be extended with larger or smaller size tips and nozzles—or multi- 


flame nozzles if required. Contact your nearest authorized am dealer or 
++ eallfersia 


write directly to the factory for additional information. 





should your operations call for 
a lighter outfit may we recom- 
mend the popular NATIONAL 
FIVE STAR CADET PAK 
$89.50 


561 


alifornia 


NATIONA welling equipment COMPONY... 212 rremont street san francisco 5 « 
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MISSILE AGE PAUL BUNYAN 


uFts 80,000 Pounps Hufford Corporation 
specified all-welded 


WITH THE STRENGTH OF construction for maximum 
strength, minimum weight 


Transporting 80,000 pound rocket engine 
units and erecting them on test stands re- 
quires equipment that is unusual both in 
design and strength properties. Hufford 
Division of the Siegler Corporation met 
this challenging project for Thiokol Chemi- 
cal Corporation with this mobile handling 
unit called the Transrector. 

The first requirement as a transporter ne- 
cessitated the use of a minimum weight 
material for fabrication to reduce the 
overall hauling load. The use as an erector 
made strength a highly important factor. 
This high strength to low weight ratio was 
achieved through the exclusive use of T1 
steel. To retain the inherent strength of 
Tl, the design engineers specified all- 
welded construction. 

Alloy Rods Company’s ATOM: ARC “T” 
more than satisfied Hufford’s needs. The 
only electrode designed specifically to 
weld T1 steel in all applications, ATOM + 
ARC “T” weld metal physical properties 
equal or exceed those of T1 steel in the 
“as welded” or “stress relieved” condition 
for 100% design joint efficiency. ATOM> 
ARC “T” electrodes are also excellent for 
many other applications where high 
strength welds are required. 

Detailed application information about 
ATOM:ARC “T” in data sheet form is 
available by writing Alloy Rods Company, 
P. O. Box 1828, York 2, Pennsylvania. 
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ALLOY RODS COMPANY 


YORK, PENNSYLVANIA 


SALES OFFICES & WAREHOUSES, BOSTON, NEWARK, PHILADELPHIA, PITTSBURGH, BIRMINGHAM, CHICAGO, SAN FRANCISCO & EL SEGUNDO, CALIF.—DISTRIBUTORS IN ALL OTHER PRINCIPAL CITIES 
TWENTY YEARS OF LEADERSHIP IN THE DEVELOPMENT OF QUALITY ALLOY ARC WELDING ELECTRODES 
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A reindeer brings you Season’s Greetings 


‘ 


when you write to 
SANTA CLAUS 


(specialist in world peace) 
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A Field Engineer brings you profitable ideas 
when you write to LINCOLN 


(specialists in arc welding) 


RITING to Santa Claus is an exciting experience for the whole family. Eager 

faces... pencilled lists... crackling fire... and the air alive with expectancy. 
And then the long, almost unending wait until Christmas, when miraculously St. Nick 
generally delivers even a little more than was desired. This is why we have faith in 
him. That's the spirit of Christmas! 


Now, we don’t say our Field Engineers will arrive in sleighs filled with toys, but this 
we can guarantee: if you write a letter to LINCOLN, the Field Engineer who calls will 
be able to give you a good deal more help than you expected. Not only does he know 
welding products but also the best procedure to use on each job. He understands 
how to relate welding profitably to your total manufacturing operation. 


That's why so many companies who have had faith in LINCOLN for over fifty years 
say, ‘‘It's a good idea to do business with LINCOLN where arc welding is a specialty 
and cost reduction comes to you as a ‘plus’ at no charge.” 


Merry Christmas! 


THE LINCOLN ELECTRIC COMPANY LINCOLN 


Dept. 14100 - Cleveland 17, Ohio WELDERS 
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HERE’S 
HOW STILL 
ANOTHER 

MANUFACTURER 

JOINS 

STAINLESS 
STEEL 
TUBING: 


He uses 
Handy & Harman’s 
BRAZE 630 





He’s one of many manufac- Each of the 17 joints is hand-torch brazed with 
turers and fabricators who have Handy & Harman BRAZE 630 wire and HANDY FLUX 
found—to their lasting satisfac- TYPE B-1. There’s no question that this is a unique 
tion—that Handy & Harman application. There’s no question, either, that the 
i silver alloy brazing is the final application is stainless steel. The ease and economy 
4 answer to stainless steel joining with which this manufacturer solves his problems 
problems. can be just as readily applied to your stainless steel 
Super-Donic Manufacturing Company, Atlanta, Georgia, manu- joining problems. 

factures ‘Dual Arm Transmissions” for the dental industry. Most Strength, production speed, electrical and thermal 
everybody has—at one time or another—seen and/or felt this unit conductivity, gas and liquid tightness and low cost 
in operation. are natural benefits of silver alloy brazing. We think 
It is fabricated of small diameter 304 and 316 stainless steel it worth your while to learn more about this re- 
tubing and, in its assembled form, consists of some 17 separate markable metal-joining method—we’ll be glad to 
brazed joints. Joints must be strong, corrosion resistant and send you any information you ask for. Handy & 

neat-appearing. Harman, 82 Fulton St., New York 38, N.Y. 


FOR A GOOD START: Your No.1 Source of Supply and Authority on Brazing Alloys Offices and Plants 


—" Bridgeport, Conn 
BULLETIN 20 _...n | cicepe, IO 
This informative booklet gives a  =e4 eng a 
good picture of silver brazing and 2 Detroit, Mich. 


its benefits . . . includes details on — HANDY & HARMAN wir 
alloys, heating methods, joint de- -— | os , ; 7 Providence, R. |. 
sign and production techniques. _ General Offices: 82 Fulton St., New York 38, N.Y. San Francisco, Calif. 


= + i pm Montreal, Canada 
Write for your copy. jornnl DISTRIBUTORS IN PRINCIPAL CITIES Toronto, Canada 


14 For more facts Circle No. 160 on Reader Service Card WELDING ENGINEER—December, 1960 





On 
production line 
welding 


at 


Parish Div. of 
Dana Corporation 


UNIFORMITY OF PAGE WIRE CUTS DOWN-TIME 





These Folders 


can help you 


Write for: 


| Folder DH-402-C 


Contains information on 
submerged arc and inert 
gas automatic welding 
wire. Lists descriptions 


and uses of the many @ 
_ PAGE analyses. Describes 


our extensive variety of 
packaging. Illustrated. 


Folder DH-1218 + Chart 
lists detailed analyses of 
PAGE automatic welding 
wires, metal spray wires, 
bare electrodes and gas 


welding rods. Shows uses and physical 


properties. 
makes. 


Lists most competitive 
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500# Payoffpaks of PAGE welding wire 
provide continuous feed with no down- 
time for reel or coil changeovers at 
Parish Pressed Steel Division of Dana 
Corporation. Those shown above, for 
instance, feed CO2 welding machines 
used to produce motor mount members 
of automobile frames. 

As a major automotive supplier, 
Parish demands uninterrupted produc- 
tion of extremely high quality. Parish 
specifies PAGE welding wire not only 
because they can get the correct wire 
analysis, but also because PAGE wire 
offers uniform temper and finish plus 
consistent metallurgical characteristics. 


—_—* 


These factors, combined with the right 
packaging, help Parish maintain 
quality, minimize down-time. 


Let PAGE help solve your 


welding problems . From pace, you get 
over half a century of wire drawing expe- 
rience and leadership in metallurgical 
research. From 33 welding wire analyses, 
PAGE can furnish the right wire for your 
job. Every modern form of packaging is 
available for convenient storage and 
handling. Prompt delivery is assured by a 
coast-to-coast network of PAGE distribu- 
tors and warehouses. Bring your welding 
problems to PAGE—we’ll be glad to help 
you improve your quality and lower your 
production costs. 


PAGE WELDING WIRE 


Page Steel and Wire Division - American Chain & Cable Company, Inc. 
Monessen, Pa.*, Atlanta, Chicago*, Denver*, Detroit, Houston*, Los Angeles*, New York, 
Philadelphia*, Portland, Ore., San Francisco*, Bridgeport, Conn. 


*Indicates PAGE warehouse stocks 


PAGE — 7: : SOURCE FOR ANSWERS TO WELDING PROBLEMS 


1960 


For more facts Circle No. 161 on Reader Service Card 15 





Phelps Dodge Habirprene Arc Welding Cable 
lasts longer under roughest working conditions! 


The durable quality of Phelps Dodge 
Habirprene arc welding cable makes it 
ideal for use on jobs where welding cable 
undergoes severe physical wear and tear. 
Records show that Habirprene cable more 
readily absorbs heavy blows and weights, 
resists oxidation and damage caused by 
severe working conditions in shipyards, 
oil refineries, building construction and 
boiler-making plants. In some applica- 


* NEOPRENE 


tions, Habirprene cable has lasted many 
times longer than rubber cable. 

More than 10 years ago, Phelps Dodge 
pioneered Habirprene welding cable—the 
first real advance in this field. Today’s 
Habirprene welding cable is the result of 
Phelps Dodge development and manufac- 
turing experience devoted over the years 
to providing an arc welding cable of 
superior quality with a proven record for 


safety, dependability and long life. This 
cable meets all requirements of A.S.T.M. 
D752. 

See your authorized Phelps Dodge 
distributor for hard-wearing, long-lasting 
Habirprene arc welding cable with indel- 
ible gold markings. Phelps Dodge also 
makes a full line of rubber arc welding 
cable and welding power supply cable. All 
these cables are available from stock. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atianta, Birmingham, Ala. Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, Fort Wayne, Greensboro, N.C., Houston, Indianapolis, Jacksonville, 
Kensas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N.Y, San Francisco, St. Louis, Seattle, Washington, D.C. 
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Your December, 1960 


Weld World 


WELDING 
ENGINEER 








As WE went to press, these were the industry's latest developments: 


- « The Secretary of Defense has advised Sen. John Sparkman, 
chairman of the select committee on small business, 

that the Air Force has changed its plans for procuring oxygen 
generating plants and that "the revised policy in 
consonance with the stated desires and objectives" of the 
committee. The Air Force will now purchase aw oxygen... 
from commercial sources wherever possible, and supplies for 
bases in the United States, its territories and possessions 
will be protected by . . . sufficient storage capacity. 

Sen. Alan Bible, chairman of the subcommittee which studied 
the proposed purchase of some 70 plants, hailed the new Air 
Force policy as removing a threat to the continued existence of 
a number of small, independent buginesses. 

- « Amobile plant for field production of acetylene for 
cutting and welding has been Tevelenet by the U. S. Army 
Research and Development Laboratories, Fort Belvoir, Va. 
Utilizing a hydrocarbon fuel (JP-4 jet fuel) rather than 
calcium carbide, the generator's production capacity is 
designed for 500 cfh. Although the military has standard mobile 
plants using calcium carbide, there was a requirement 

for a unit using a raw material other than calrium carbide — 
a single purpose military supply item. 

- « The major portion of Linde Co.'s Tig torch line, incl 
those in service, now ¢ yt for cutting. Cutt 
accomplished by inereesing current density abov 

welding conditions, e us argon-hydrogen shielding 
mixtures. Normal gas flow rates of 40-60 cfh.are sufficient to 
transfer energy across the are and displace molten metal. Good 
kerf quality is obtained on one side, but the other side of 
the cut is trimmed away as scrap. 


- » Coyne Cylinder Co., through an eH of stock with 
American fy cenies, Inc., has consolidated with Acetylene 
Cylinder Corp., Far West Equipment Corp., both of San 
Francisco, and Sierra Oxygen Co., Reno, Nev. McKesson Appliance 
Co., Toledo, has been purchased by American Cryogenics, which 
is also the owner of Marks Oxygen Co., Augusta, Ga. 

Coyne's cylinder manufacturing and distributing activities 
and McKesson's medical therapy equipment will further 
integrate operations of the parent firm. M. F. Coyne, John P. 
Coyne and L. W. Fleischer of the Coyne group have been elected 
officers and directors of American Cryogenics. 


. Insto-Gas Corp., Detroit, has acquired Sun-Heat, Inc., Holt, 
Mich., producer of electric heating devices for industrial 
as well as residential and commercial uses. Insto-Gas 
manufactures LP-gas portable heaters. Sun-Heat's operations 
will continue at Holt, and James Martin will remain as manager. 


(continued on next page) 









































Wed Wortd. 


- « Square-butt, or high-current, Mig welding of 1¥4-in. thick 
aluminum is reported by National Steel and Shipbuilding 

Co., San Diego, and Linde Co., Nev New York City. Vee-joint prepara- 
tion, , preheating, & back chipping, etc. are eliminated; only 
clean Square ends are necessary. One-pass welds on either 

side (at currents well above 400 amp) result in full 
build-up and penetration. More details next month. 


- « Minnesota Mining & Mfg. Co., St. Paul, plans to builda 
coated abrasives plant in Australia. It will be located at the 
Site of the present 3M plant at St. Mary's, New South Wales. 


- « Study of electron-beam welding for electrical connection 
micro-assemblies is being undertaken bj by Hamilton Standard Div., 
United Aircraft Corp. » Windsor Locks, Conn. Contract was 


awarded by U. S. Army Signal Corps. Micro-assembly wafers are 
presently joined by soldering. 


- « Expanding plasma field recruits another member: Amperex 
Electronic Corp., Hicksville, N. Y., has developed a plasma 
torch that operates by using energy of a high frequency electro- 
magnetic field to break up and ionize gas molecules into 
component atoms. The gas—nitrogen in this case—is allowed to 
recombine into its original state, and absorbed energy is 
liberated in form of heat. Gas is never consumed, Amperex says, 
and can be used again and again. 


- « First intensive American study of friction welding shows 
that a layer of fluid metal is formed at interface of metals 
being joined. Researchers at American Machine & Foundry Co.'s 
Central Research Laboratory, Stamford, Conn., investigated 
friction welding of mild and stainless steels, brass 
copper and zirconium. More details next month. 


- « The James H. McGraw Manufacturers Medal was awarded to 
James F. F. Lincoln, board chairman of The Lincoln Electric Co. . 
Cleveland, by the National Electrical Manufacturers Association 
on Nov. 17. He was cited for his "outstanding leadership 

and inspiration in the creation and development of the 

electric arc welding process and industry." 


- « Resistance-welding equipment manufactured by Thomson 
Electric Welder Co., Lynn, Mass., can now be leased through a 
plan formulated by Thomson and General Electric Credit Corp. 

On request, welding machines — either standard or modified to 
requirements — are leased for a maximum of 60 months. 

Numerous options are available, including time payments 
whereby the customer purchases the equipment. 


- »« Gulton Industries, Inc., Metuchen, N. J., has purchased 
the electronic business interests of the . Mullenbach Div. 


of of Electric Machinery Mfg. Co., Los | Angeles, a subsidiary of 
Worthington Corp. 
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- e Explosive forming has been used as a production process for 
sometime. Now Rocketdyne, a division of North American 





Aviation, Inc., Canoga Park, Calif., reports successful 
experiments in explosively flattening metal sheets that have 
warped during welding or heat treat processes. 


- « Shipments of resistance welding equipment continue at high 
level, belying some other areas of the welding sales picture. 
For the eighth straight month, shipments surpassed the $2 
million mark, according to RWMA. New business, as well as 
shipments, showed a gain for first three quarters as 

compared with last year 


. « The first offsetting machine for pipe has been developed 
by The The Webb Corp., Webb City, Mo. It will offset pipe 

from 6 in. to 30 in. in diameter, enabling automatic welding 
without need for any backup. 
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NEW FEEDBACK CONTROL 


makes every weld count 





a. Now, with the new Monautronic 
(| V-2 welding control, you can 
make consistently top-quality 
rw, welds over long stretches of time, 
without stopping to test and inspect sample 
welds. The control senses variations in line 
voltage, electrode shape and tip force, 
material thickness and surface finish . . . and 
compensates for them immediately. 


The Monautronic V-2 automatically com- 
pares actual voltage across the weld with 
command voltage, and adjusts current 
accordingly to maintain voltage—and weld 
quality—at a constant level. If weld resist- 
ance is too high or too low to produce a 
good weld, the control locks out until the 
condition is corrected. 


Although the Monautronic V-2 embodies 
the latest advances in computer-type cir- 
cuitry, it is quite simple to operate, and 
easier to maintain than most conventional 
controls. For complete details, contact 

THE BUDD COMPANY, Electronic Con- 
Information from electrodes is fed back to Menautronie V-2 in back- 


ground. Control has fully automatic sequencing with all provisions trols Section, Philadelphia 32, Pa., or one 
for single spot, roll spot and seam welding. of our regional offices. 





Here’s a typical example of how Monautronic 
Welding Controls pay off. The part at the left is 
fastened by butt welding a piece of square cut mill 
bar stock to the side of a section of thick-walled 
tubular stock. With conventional control, 100% 
inspection at 8000 pounds pull revealed that 
approximately 5% of the assemblies ended up in the 
scrap pile. With Monautronic Controls, failures were 
cut to less than 14 of 1%. The few times failures 
did occur, the Monautronic Control locked out auto- 
matically indicating a low quality weld. The piece 
at the left failed at 14,000 pounds. Notice that the 
nugget is almost as large in diameter as the bar stock. 











2450 Hunting Park Ave 1515 N. Harlem Ave. 
Philadelphia 32, Pa Oak Park, Ill. 


LLECTROMC 
12141 Charlevoix Ave 3050 East 11th St. 


Detroit 15, Mich. Los Angeles 23, Cal. aD we I@, CONTROLS 
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Letters.... 





Letters should be addressed to: The 
Editor, The Welding Engineer, P. O. 
Box 28, Morton Grove, Ill. No letter 
will be published unless signed, but 
your name will be withheld if re- 
quested. 











Piping industry 
Sir: Salem, Ohio 

Congratulations on your October 
issue . . . I've known for some time 
that automatic welding of pipe 
could be done without back-up 
rings and without a manual root 
pass, but I couldn’t get anyone to 
“buy it.” 

Thanks again for a job very well 
done. I feel you have accomplished 
more toward promotion of automa- 
tion in the piping field than the 
combined efforts of all the equip- 
ment manufacturers. 

Please send us two dozen more 
complete issues so we can send 
them to our dealers to make sure 
they do not miss out on this infor- 
mative issue. 

S. A. Grubish 
President 
Steffan Mfg. Corp. 


“Burning” copper 
Sir: Providence, R. I. 

In the October 1960 issue an 
article which appeared on page 60, 
Silver-bearing solder solves copper 
piping problem, causes some con- 
cern. The particular point with 
which we take issue is the state- 
ment that appears in paragraph 
three which, in substance, states 
that copper burns at 1,100 F. This, 
as you know, is not true and un- 
doubtedly will cause some confu- 
sion among the tradesmen using 
the higher content silver brazing 
alloys. 

We think that some type of 
modifying or corrective statement 
should be issued since your publi- 
cation has substantial weight as an 
authority on welding and brazing 
and when people say, “I saw it in 
WELDING ENGINEER so it must be 
true,” we want them to know that 
they are . . . correct. 

W. T. San Souci 
Sales Manager 
United Wire & Supply Corp. 

(Like many other words and 
phrases that have crept into our 
language and our technical termi- 





nology, the word “burning” in this 
article was used in the vernacular. 
Many operators continue to use 
this trade expression when they 
mean oxidizing and annealing of 
copper tubing. We regret any mis- 
interpretation. — Ed.) 


Plastic welding 
Sir: Sharon, Mass. 

In the October 1960 issue of 
WE, page 12 (Letters...) you 
refer Mr. Watkins and Mr. Thrapp 
to two companies for further in- 
formation on plastic welders for 
thermoplastics. 

One of our clients, Kamlar Prod- 
ucts, 932R Washington St., Nor- 
wood, Mass., is one of the earliest 
manufacturers of plastic welding 
equipment. In fact, this company 
introduced high-speed plastic weld- 
ing for the first time. Mr. S. J. 
Kaminsky, president of Kamlar 
Products Co., holds two patents in 
his name covering plastics weld- 
ing equipment. 

Adolf W. Arnold 
Engineered Advertising 


‘The Most Advanced Line of Welding Aids Ever Produced for 
PIPE-LAYOUTS of ANY Type or Location 


curv -0- MARKS 
CONTOUR MARKERS 


Marks off any pipe 
joint or structural 
angle cut accurately, 
easily and without 


Mcurv -O-markN 
CENTERING HEADS 


Really, 5 tools in 


TURV -O- MARK 


RADIUS MARKERS 


Has marking span 
of 24" and swings to 


id +4 
one—it replaces 48" circle or arc. 


Protractor, 


tering Head, 


Ss, Pencil 


holder ac- 
commodates round 
or flat pencils, soap- 


figuring cutbacks. 
Marks all around Level and Scale. 
pipe—saves time and Eliminates  diffi- 
gas. Available in cult measuring, 
2 sizes of I'/2" to checking and 
18" in cross-section, marking. Pocket 
16" to 48" diam. size—weight only 
9 ozs. 


7 cuRV-O-MARK N 


Ang-Lo-Cator Protractor 


An easy way to find accurate angles on pipe 
and structural material. A valuable aid to 
weldors, structural workers and pipe fitters. 
Size 4" x 8" 12" in diameter. 


CONTOUR SALES CORPORATION 
1843 E. COMPTON BOULEVARD e COMPTON, CALIFORNIA 


Center Punch,  stoneand steel points. 
Unequaled for ac- 
curate layout work. 


Wt. 8 oz. pocket 


wt. oe 
PIPE FLANGE ALIGNERS 


For Aligning Slip-on, 
Top Joint, Stub End 
and Welding Neck 
Flanges. This self-cen 
tering Tool is quickly 
adjustable for all 
types of Flanges or 
Pipe sizes from 3" to 


Your Welding Supply Dealer Recom- 
mends all CURV-O-MARK Products 
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Hurricane hits 


Sir: Mattapoisett, Mass. 
My September copy of WELDING 
ENGINEER magazine was delivered 
last week on the day the hurricane 
struck here. The magazine was 
ruined by the rain and wind. 

I hope that I may obtain another 
copy of the September issue. 

It is a fine magazine. I read it 
from cover to cover every month 
and refer to my back copies many 
times. The articles and. advertise- 
ments are all timely and most in- 
formative. 

Linwood R. Bailey, Jr. 


Excellent job 
Sir: Chicago, Ill. | 
An excellent job on the October | IN 
issue of WELDING ENGINEER. The 
color is most effective. 
Howard E. Adkins QUALITY 
District Engineering Department | 
Kaiser Aluminum & 


Chemical Sales, Inc. | AND 
Welding promotion | PRODUCTION 


Sir: Dallas, Tex. 

Enclosed is an article taken from 
the Dallas Times Herald, Aug. 9, 
I thought you would enjoy reading. 

During your years of experience 3 2 
in the welding industry, and parti- 
cularly during the recent years of Bi . 
promoting National Welded Prod- (| )) 4 os 
ucts Month, you have undoubtedly ‘ = 
had a number of ideas of ways that : ey ; 
an individual firm, operating in a ee 
local area, could promote welding. 
We would appreciate sharing with Because Harrisburg Stee] has never 


you some of these ideas. We at settled for anything less than the best 
Welders Supply would like very 


much to become a more useful and = quality controls and production 
active outlet for distributing infor- methods, the service life of their gas 
mation about our industry and the cylinders, which is usually over 30 


roll it plays in our national econo- years, has become the basis of stand- 
my to the general public. 


Charles E. Squibb ards for the industry. No other cylinder 
Welders Supply Inc. | manufacturer can make this claim for 
only Harrisburg and Taylor-Wharton, 

(The article which Mr. Squibb both divisions of Harsco Corporation, 
enclosed opens with a brief recap | have made cylinders for over 30 years. 
of the historical progress of weld- 
ing. It then shows the importance 
of welding on a national scale and 
leads into a discussion of welding 
in the Dallas-Fort Worth area. The More than a Century in Harrisburg 8, Pa. 
article discusses Welders Supply 
Inc.'s program of furnishing sup- 
plies and services to the industry. 
— Ed.) 








Coming next month. Welding En- | 
gineer’s 45th anniversary issue. | 


TUBES TRANSPORTS FLANGES COUPLINGS 
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ON THIS, 
the World’s 


largest 
tank car, 


QUALITY 
PROVEN... 
X-RAYED 
BY 


j 


CURTISS « WRIGHT 


FEDREX 


RADIOGRAPHY EQUIPMENT 


There can be no guess-work about the 
welds in this huge carrier of L-P gas 
under pressure. 


That’s why Graver Tank & Mfg. Co., 
a division of Union Tank Car Company, 
utilizes the safe, fast and easy-to-use 
Curtiss-Wright portable FEDREX X-ray 
Unit — to assure weld quality throughout 
the 85-foot length of this tank for the 
world’s largest railroad tank cars being 
built by Union Tank Car Company. 


Recently fabricated by Graver, it is one 
of the first of such tanks, each 8’3” in 
diameter by 85’ long with a capacity of 
30,000 gallons of liquified petroleum gas 
under pressure. 


FEDREX units are the most compact 
and versatile in their KV range, and have 
proved most effective on materials from 
thin plastic to four-inch steel plate. They 
are available in 140, 160, 200 and 260 
KV models adaptable to 110, 220, or 440- 
volt power input. The unit used on the 
L-P tank car welds has a KV range from 
85 to 260 . . . a milliampere range of 
2.2 to 5. Superior shielding keeps stray 
radiation down to 5 mr/hr or less at ten 
feet. High maximum current ratings re- 
sult in shorter exposure time . . . more 
exposures per day and less production 
interruption. 


Send for the FEDREX Bulletin or 
phone SWinburne 9-0500. 


sats | 
Ba 


According to Mr. Clarence Un- 
ger, Chief Inspector at Graver, 
the FEDREX unit is rugged, de- 
pendable and easy to use. Shown 
in operation is the Curtiss-Wright 
260 KV FEDREX X-ray unit on 
stand under control of operator. 
X-ray film is inside the tank. 


Princeton Division C J RTI Ss @ W Ri C HT Princeton, New Jersey 


CORPORATION 


In CANADA: Canadian Curtiss-Wright Ltd. ¢ 43 Westminster Avenue, North ¢ Montreal 28, P, Q., Canada 
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THE TEST: Radiographic Examination, 


* 


; Bayonne Naval Depot (Bayonne, N.J.) : 
Using Ir 192 as Source 











THE MATERIAL: 


6” Dia. 
Condensate 


eee eee 


Pipe Line 


THE FILM: 


GEVAERT STRUCTURIX D7 X-Ray Film 


Gevaert StrucTURIx D7 X-Ray Film was used exclusively by 
the New York Testing Laboratories, Inc., for examining cor- 
rosion of steam line pipe walls at the Bayonne Naval Depot. 
Pipe sizes ranged from 1” diameter copper tubing, to 12” 
diameter steel schedule 40 extra strong steam pipe. 


Gevaert STRUCTURIX D7 is chosen in laboratory and field test- 
ing for its maximum sensitivity to gamma ray exposure, and 
assures positive identification of the most hidden signs of 
corrosion or defective material. 


Gevaert STRUCTURIX Films are available in five types, packed 
in standard sheets and rolls, in Uni-Pak (individual dispos- 
able cassettes) and in Bi-Pak (for multiple film technique). 
Each type is available in a wide range of economical sizes, and 
is designed to excel in its specific job application. Your inquiry 
for complete details and professional samples will be answered 
by the Gevaert Branch nearest you. 


FREE! Write for a Handy Exposure Calculator for 
either Ir 192 or Co 60 Radiography. Specify the one desired 


THE GEVAERT COMPANY OF AMERICA, INC. 


321 West 54th Street, New York 19, N. Y. 
District Offices: Lincolnwood (Chicago), Ill. « Los Angeles 


Dallas « Denver ¢ San Francisco 
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NeW. NEW NEW NEW NEW NEW NEW NEW NEW) Gaye sen 


(Taken from WELDING ENGINEER 
Wi 2 Ee rR j iT of December, 1930). 


Among those presenting pa- 
pers at the recent arc welding 
clinic conducted in Milwaukee 
by Marquette University and 
Northwestern Mfg. Co. were 
L. C. Monroe and H. S. Card 
of WELDING ENGINEER. Mon- 
roe’s talk was on "The relation 
between quality and econo- 
my; Card's on the “Future for 
engineers in the welding indus- 








—30 Years Ago— 

H. M. Priest, assistant engi- 
neer of American Bridge Co., 
New York City, discussed the 
application of are welding 
to bridge construction at the 
40th annual convention of the 
American Railway Bridge and 
Building Association in Louis- 
ville, Ky. 

—30 Years Ago— 

An experimental torch for 
breaking up concrete was re- 
cently completed by Smith 
Welding Equipment Corp., Min- 
neapolis. The brainchild of El- 
mer Smith, president, the oxya- 
cetylene torch is 6% ft long, in- 
cluding tip, and weighs 35 lb. 
Length of the flame envelope 
is 3 ft. 

—30 Years Ago— 

The Lincoln Electric Co., 
Cleveland, has appointed S. 
H. Taylor, Jr., to head its Pacific 
Coast offices at Los Angeles. 
L. P. Henderson has been 
named manager of the San 
Francisco office. E. J. Pfister 
has been appointed manager 
- of the Kansas City district. 
exact working temperatures! —30 Years Ago— 

An editorial in this issue 
Just mark or stroke the surface with THERMOMELT... | “ts.° clk by P. H; Wood, Gon- 


. : : verse Bridge and Steel Co., 
when it reaches the desired temperature, the mark liquefies. Chattanooga, in which he 


There’s no guesswork, no wasted time or material... states that “it is possible to 


: ~~ * . a design steel srtuctures of such 
THERMOMELT is the quick; precise way to determine Satittindiah beauty that they 
heating temperatures. Accurate to within +1%. will be beyond competition of 
other materials.” (Coincidental- 
A STIK FOR EVERY TEMPERATURE from 113°F. to 2000°F. ly, in this December, 1960, 
issue, on pages 42-43, the latest 
ALSO AVAILABLE IN LIQUIDS AND PELLETS for inaccessible winning “beautiful bridges and 
or hard-to-measure applications. Wide range of temperatures. buildings” are depicted.) 








Send today for free THERMOMELT literature and pellet 


pore i th: 
sample (indicate temperature desired). page Re sag 


Wetpinc ENGINEER’s 


| 
MADE BY THE MANUFACTURERS OF MARKAL PAINTSTIK MARKERS _ ee 
AND PROTECTIVE COATINGS | The basic processes. 
| 


Comments from leading 
MAR KAL COMPANY 3108 West Carroll Avenue, Chicago 12, Ilinois 


welding engineers. 
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STRAIGHT -—CUP-— 


Do EVERY wo 
rinding job better 


From lightest to heaviest work, 2 : 
Norton wheels bring you Straight Wheel makes short work of smooth- 
profit-boosting performance a 





Norton portable wheels include all standard types, as 
well as the increasingly popular reinforced types. All are 
engineered for maximum strength, safety and versatility. 
All are built to hug that work, with less vibration and bounce. 
In straight,cup and cone types you can get 44 ALUNDUM* 
abrasive and the B-11 resinoid bond. ‘44’ is non-premium 
priced, cutting faster, grinding cooler and lasting longer than 
similarly priced aluminum oxide abrasives. B-11 resinoid 
wheels are more uniform in structure, better balanced, made 
to closest duplication and available in half-grade increments Flaring Cup Wheel levolleble with buli-in 
across the entire hardness scale. reinforcement in size 6/4%4” x 2”) saves time 
Among the various Norton reinforced wheels, the rigid and work on many welds. 
Type BDA and semi-flexible Type BFR are an unbeatable 
team for usefulness. Separately, each handles many grinding 
jobs. Together, they cover an almost endless list of applications. 
Ask your Norton Distributor how these fast, tough wheels 
can benefit every grinding job you do. Or write to NORTON 
ComPANY, General Offices, Worcester 6, Mass. Plants and 
distributors around the world. 
*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


ABRASIVES 


Cone Wheel is easier to use in hard-to-reach 
spots like this. 


REINFORCED WHEELS —RAISED HUB 


The Rigid Type is ideal for heavier weld grinding, smoothing The Semi-Flexible Type excels in light weld grinding, remov- 
fiame-cut edges, slotting, notching, cutting-off, etc. Reinforced with ing scale, blending contours, scarfing and beveling before weld- 
glass cloth and Nylon. ing. Reinforced with cotton fabric and Nylon. 


W-1947 
Making better products ...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electro-Chemicals — BEHR-MANWING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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power supply, the Model 30 eas : isidium 192, 
- Itcantake internal and panoramic exposures not 
possible with standard equipment. 


Remote control of iridium... with —4-44 Iriditron units 


® Especially designed for remote handling of iridium 
192 
e Excellent for panoramic and internal exposure 


@ Permits exposure of iridium sources by remote con- 
trol as far as 50 ft. away. 


Skid mounted or portable, this Budd 
Iriditron unit provides all the versatility 
of the traditional unshielded source for 
pipe weld radiography, panoramic ex- 
posure of multiple specimens, circumferential and 
longitudinal welds in boilers and pressure vessels. 
The unit can hold extremely strong sources... as 


INSTRUMENTS. aD A lA 


much as 30 curies of iridium 192, approximately 
equivalent to a 260 KV X-Ray machine. This adds 
up to significant reductions in exposure times. 


And you get complete service from Budd— including 
radioactive source supply and encapsulation, source 
replacement and disposal, training for your person- 
nel (at no charge) and aid in setting up complete 
radioactive facilities. 


Write or call Budd Instruments Division for our 
Gamma Radiography Bulletin . . . or for a consulta- 
tion on your requirements. 


a 


BB OEMEE 0 is10N 


THE BUDD COMPANY - P.O. Box 245 + Phoenixville, Pa. 


Consult your phone book for sales offices in: Atlanta, Ga., Oak Park, Ill., Dallas, Tex., 
Los Angeles, Calif. 


In Canada: 


Budd Instruments, Ltd., 170 Donway West, Don Mills, Ont. 


For more facts Circle No. 170 on Reader Service Card 
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PEPEUEPRLUTEL 


Between passes 


at the Smithsonian 

Now under construction in 
Washington, D. C., is the newest 
addition to the Smithsonian Insti- 
tution — a Museum of History and 
Technology that is fast becoming 
a showcase for American know- 
how and initiative, both inside and 
out. 

Inside will be displayed histori- 
cally outstanding examples (origi- 
nals and models) of U. S. ingenu- 
ity: Thomson’s resistance welder, 
Whitney's cotton gin, Bell’s tele- 
phone, etc. 

Outside, the building itself, on 
the Mall at Constitution Ave. and 
14th St., serves as a modern exam- 
ple of that same kind of ingenuity. 
Its unusual structural requirements 
have caused U. S. Steel’s American 
Bridge Division, which is erecting 
the framework, to pull some engi- 
neering rabbits out of their con- 
struction hats. 

One of these is heavy welding. 

Because of the size and weight 
of the exhibits to be housed in the 
new addition, floors must bear dou- 
ble the strains and stresses of those 
in other large buildings. Also, sup- 
porting columns are about 50 ft 
apart, as compared with the nor- 
mal 25 ft. 


The design of the Museum calls 
for steel beams weighing as much 
as 22 tons (about three times the 
weight of those used in routine 
construction). According to Elmer 
Olson, veteran construction super- 
intendent for Bridge, 
the unusual heavy welding neces- 
sitates Y%-in. diameter electrodes 
instead of the 3/16 or 5/32-in. 
electrodes normally 


American 


used by his 
crews in construction work. 

Two derrick cranes — each 65 
ft high with a-120-ft boom and a 
hoisting capacity of 100 tons — 
work as a team in erecting the steel 
beams. Because the unique design 
of the building called for the pour- 
ing of concrete on the ground floor 
first, rather than erecting the steel 
frame, these cranes had to be 
placed on runners, or tracks, along 
the periphery of the second-floor 





Whrds worth quoting 


“I believe there is absolutely 
no justification for complacency 
about the future. If we allow 
ourselves the luxury of com- 
placency, the current crop of 
pessimists will some day be 
honored as prophets. So you 
see, it is not my intention to 
infer that it will be ‘business as 
usual’ in the next decade.” 

—John F. Smith, Jr., president, In- 
land Steel Co., before the annual 


convention of American Institute of 
Steel Construction, Oct, 31, 1960. 











framework. To: anchor them and 
provide counterweight, the cranes 
are hooked to six 25-ton pontoons, 
which rest on the ground several 
yards from the building. 

The Museum, which will occupy 
a city block, will contain about 
13,000 tons of steelwork. 


magnetism 

Du Pont Co. scientists have dis- 
covered a new metallic compound— 
chromium manganese antimonide— 
with unique on/off magnetic prop- 
erties. It becomes more magnetic as 
temperature rises above a_ point 
predetermined by its chemical com- 
position. It is non-magnetic below 
that point. 


meet competition 

Like the steel industry in gener- 
al (see WE, July, p. 32), the struc- 
tural steel people have instituted 
an intensified program to combat 
the challenge of competing materi- 
als. 

A survey made by the American 
Institute of Steel Construction 
among its more than 300 members 
indicated approval of the organiza- 
tion’s current activities, but mem- 
bers want a stronger campaign to 
stress steel’s construction advan- 
tages of speed, strength, durability 
and economy. 

Survey respondents were unan- 
imous in declaring the need for 
such a program to tell steel’s story 
to owners, architects, engineers and 
contractors. 
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name, please 

The inquiry cards bound in the 
back of each issue of WELDING 
ENGINEER are there for the con- 
venience of you readers. But . . 
we cannot process cards that have 
not been filled out completely 
Many of you neglect to circle ap 
propriate numbers; others forget 
to give us their names and ad- 
dresses. 

An example of the latter: WE 
received a card with seven num- 
bers circled, but no name. It came 
from an overseas reader in Tel 
Aviv, Israel, according to the post- 
mark. 

Complaints about failure to re- 
ceive the materials requested often 
come from persons who forgot to 
give all the necessary information. 
Naturally, all we can do with such 
a card is to file it in the waste 


basket. 





How long have you 
been reading WE? 


We are searching for a 
subscriber — the subscriber 


who has been receiving 
WELDING ENGINEER longer 
than anyone else. 

In conjunction with our 
45th anniversary, which will 
be marked with the January 
issue and which will be cele- 
brated throughout 1961, we 
hope to give public recogni- 
tion to the reader who has 
been our most faithful ad- 
herent. 

If you have been subscrib- 
ing continuously for many 
years, please send your 
name, address and the date 
you first became a subscrib- 
er to: The Editor, WELDING 
ENGINEER, Box 28, Morton 
Grove, Ill. 

We hope to announce the 
name of our senior subscrib- 
er in the special January is- 
sue that will commemorate 
our 45th year. 














means tO you 


Maintenance costs cut—smooth surfaces clean 
easily, paint quickly. 


Eye appeal—no crevices, cracks or ridges. 
Modern appearance for industrial and medical 
applications. 


Uniform capacity, controlled weight—filling, 
handling and record-keeping are simpler. 


Rugged construction that lasts. Hackney has 
spelled quality since 1902. 


Far exceeds ICC specifications. 


Sound investment. Hackney quality costs no 
more, and it gives you extra features: accurate 
threading, neater appearance and legible 
stamping. 


Complete range of sizes and shapes—from 
small medicals to 220’s, 250’s and 300’s 
(cu. ft.). 


Central shipping location means faster serv- 
ice, with less freight charges. 


Economical, strong, safe Hackney cylinders are your 
dependable shipping containers for compressed indus- 
trial gases. Your nearest Hackney representative will 


be glad to give you complete specifications and quote 
prices. 


Pressed Steel Tank Company 
Manvfacturer of Hackney Products Since 1902 
1456 South 66th Street, Milwaukee 14, Wisconsin 


Branch Offices 
Orlando, Fla. St. Louis, Mo. 
Columbus, O. Marshfield, Mass. 
Chicago, Ill. Downingtown, Pa. 


New York, N.Y. 


Detroit, Mich. 
Atlanta, Ga. 


Los Angeles, Calif. 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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|| Distributor Appointments 


ARO Spotwelder Div., Guth- 


| ery Machine Tool Corp., Long 
| Island City, N. Y.: Nyberg 
| Equipment Co., St. Louis. 


Hobart Bros. Co., Troy, Ohio: 


| Worland Oxygen Co., Worland, 


Wyo.; Biscayne Welding Supply 
Co., Hialeah, Fla.; Pierce Sales 
& Service, Guyman, Okla.; Acet- 
ylene Products Co., Indiana- 
polis, Ind.; Duncan Equipment 
Co., Duncan, Okla.; and Medi- 
co Industries, Inc., Pittston, Pa. 

Hughes Aircraft Co., Culver 
City, Calif.: Earl Chafin Asso- 
ciates, Los Angeles. 

Instrument Control Co., 
Minneapolis: Cassimus Co., San 
Francisco; Machinery & Welder 
Corp., Milwaukee; Stanco Weld- 
er & Machinery Co., Chicago; 
Myron Zucker Engineering Co., 
Bloomfield Hills, Mich.; Sem- 
Torq, Inc., Cleveland; Resist- 
ance Welding Accessories, New 
York City; K. Wm. Ostrom & 
Co., Inc., Drexel Hill, Pa.; Mills 
Welding Supply, Buffalo; and 
F-H Welding, Ltd., Toronto. 

Shielded Stud Welding Co., 
Long Beach, Calif.: J. A. Cun- 
ningham Equipment, Philadel- 
phia; Monson Welding Sales, 
Inc., Syracuse; The Welders 
Supply Co., Baltimore; Delta 
Oxygen Co., Inc., Memphis; R 
& R Welding Supply, Des 
Moines; McDonald & Wilson 
Sales Co., St. Louis; G. S. Par- 
sons Co., San Diego; Alex Latta 
Ltd., Edmonton, Alberta; Curtis 
Wells Ltd., Toronto. 

United Welders, Inc., Bay 
City, Mich.: Thomas Kelleher 
Co., Minneapolis. 
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We can weld it for you, Mac, but it may 
take a while to find the right alley. 
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A fast Cut 
To SAVE MONEY! 


he 


NEW MANHATTAN 


Fast Cut morpisc 


DEPRESSED CENTER TYPE 27 


® will remove more metal— 


* grind more welds— 


® get more work done faster 


than any other wheel of its type 





SIZE 25 50 100 250 
Price each 


SPECIFICATION 7x %x hh” $3.46 
A24-Q8-BR 








$3.14 $2.77 $2.59 
9x%x h” 4.67 4.24 3.73 3.49 























Try The New MANHATTAN FAST CUT MOLDISC— 
and SAVE MONEY on Your Next Job! 


ENGINEERED WRITE TO ABRASIVE WHEEL DEPARTMENT a 
Ph ves Ry MANHATTAN RUBBER DIVISION © PASSAIC, NEW JERSEY 
-»- MONS RAYBESTOS-MANHATTAN, INC. 


PER DOLLAR 
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NEWEST 
OF THE 

GREAT NEW 
MILLER 
WELDER/POWER PLANTS 


This is as close to being “an all-around hand” as you’re ever 

likely to find. For instance: 
A D L ” = 5 L A-C or D-C WELDING. The AD-225-L produces 300 am- 
= peres at 30 volts a-c or 225 amperes at 30 volts d-c — both at 
100% duty cycle. Ample open circuit voltage gives superior 

GASOLINE ENGINE- results with a-c, d-c or a-c/d-c electrodes. 

METALLIC INERT GAS WELDING. Using the d-c side of 
DRIVEN AC/DC the AD-225-L, and with new style hand guns feeding small 


diameter wire from spools, aluminum, mild or stainless steel 


may be welded by the MIG process. Power for the gun is pro- 
WELDER/POWER 


vided by the 115 volt d-c outlet. 
A-C POWER PLANT. As an a-c power plant, this model 
PLANT produces 7 KW of 115/230v single phase 60 cycle current. In 
areas without electric power, the AD-225-L has proved to be 
a reliable and economical source of current for lights, appli- 
ances and tools. 

AUXILIARY D-C POWER. While welding, the AD-225-L 
delivers 1 KW of 115v d-c which is ample for operation of 
flood lights, power tools, etc. Other uses to which this versa- 
tile model has been put most successfully include thawing of 
frozen water pipes, warming of viscous fluid for pumping, 
battery charging and, with addition of model HF-200 high 
frequency unit, tungsten inert gas welding. 


Complete information sent promptly. 


CUBASE cLectRIC MANUFACTURING CO.. INC., APPLETON, WISCONSIN 


Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal » EXPORT OFFICE: 250 West 57th St., New York 19, N.Y 


For more facts Circle No. 173 on Reader Service Card WELDING ENGINEER—December, 1960 








ial Welding 
Engineer 


ESTABLISHED 1916 


The easy (?) way 


WHEN THERE IS A DIFFICULT JOB to be done, give it to the laziest man in 
the organization; he will find the easiest way to do it. Then adopt that 
system. 

But the easy way is not necessarily the right way! 


For example, two weldors recently tried this method. First, they “eye- 
measured” a piece of metal they were flame-cutting; it came out too long. 
So it was cut again — still without proper measuring — and then it was 
too short. By slugging in an electrode in welding over the too-wide gap, 
they made the short piece suffice. 


The “easy” way required double flame-cutting and probably twice as 
much welding as the right way. And the weldors didn’t seem to care! 

Perhaps they didn’t realize it, but this type of work helps price welding 
out of the market — and themselves out of a job. 

Everyone engaged in welding activities should take pride in his work. 
Most weldors do, but there are always the inevitable few whose motto is 
the less work done, the better. 

Welding has been long noted for offering certain basic advantages in 
the fabrication of metal goods: lighter weight, greater strength, more 
pleasing appearance and lower cost. 

These four aces are a hard-to-beat combination, yet some weldors are 
throwing in their hands without looking at the cards. 

Only time will tell what the future holds. As we look at the inroads other 
joining methods are making, we can see that many weldors are pricing 
themselves out of a job by not giving an honest day’s work for an honest 
day’s pay. 


The easiest way may prove to be the wrong way for the long pull. 
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ViGloF 


New 
gaugeless 


regulators 


Available in VGS Single-Stage 
or VGT Two-Stage Models 


@ 


95 Ra wee 





co 


BOS 


“| 








1. Delivery pressure adjustment 2. Inlet pressure indicator 3. Listed under 
—Simple and easy to adjust —Enclosed and protected piston-type Reexamination Service 
—Readable on two sides —Clearly marked Full to Empty scale of Underwriters’ 
—Bold pressure readings stamped in cap stamped permanently into metal Laboratories, Ine. 
—Bright, easy-to-read pressure indicator | —Reliable ‘O’ Ring Seal . 


The VGS400 series single-stage and VGT400 series two-stage regulators embody all of the 
time-tested and field-proved design characteristics that have made VICTOR Safety Regu- 
lators the choice of the man on the job. The use of pressure indicators instead of pressure 
gauges provides increased service for hard usage applications. Order from your Victor dealer. 


Single-Stage Models Two-stage Models 


VGS430-967 0-100 psig VGT430-967 0-100 psig 
VGS410-970 0-15 psig VGT410-970 0-15 psig 








72 
yViclo San Francisco, California ___ ees 
Vic OR EQUIPMENI COMPANY Los Angeles, California, Chicago, Illinois 
for regulators 


MERS. OF HIGH PRESSURE AND LARGE VOLUME GAS REGULATORS; WELDING & CUTTING EQUIPMENT; HARDFACING RODS; BLASTING 
NOZZLES; COBALT & TUNGSTEN CASTINGS; STRAIGHT-LINE AND SHAPE CUTTING MACHINES; ROLLER AND IDLER REBUILDING MACHINES 
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@ High quality cuts 


@ Reduced costs 


@ Greater speeds 


by Herman C. Phelps 


> 


Plasma flame cutting of mild steel 
seen as competitive with oxy-fuel process 


As 1961 Makes its appearance, the duce quality cuts in ferrous and [Ed. note: The basic difference 
oxy-fuel processes for cutting steel non-ferrous metals at increased between the plasma flame cutter 


will be faced with a new competi- speeds and reduced costs. and the currently-used Tig cutting 
tor — the plasma flame cutter. 


Composed of a plasma torch, 
control console and a d-c power 
source, this tool is now ready for 
delivery as an integrated package. 
According to the manufacturer, 
Thermal Dynamics Corp., Leban- 
on, N. H., final field testing will 
be completed sometime in January, 
1961. 


Utilizing the plasma flame prin- 
ciple (see box) the torch produces 
a high-velocity jet through are 
heating of gas. The heated gas 
then expands as it leaves the torch 
nozzle, achieving velocities of thou- 
sands of feet per second. 

These extreme velocities, com- 


bined with the arc’s heating effects PLASMA flame cutter has arc transferred from torch (cathode) to the wosk (anode), 
and the ultra-high (up to 60,000 the arc being contained within a high velocity plasma gas stream which provides 


F) temperatures of plasma, pro- y tum to wash molten metal from kerf region. 
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ters.” 





Thermal Dynamics says . . . 


“The advent of the plasma torch as a cutter has 
the manufacturers of pantograph devices seri- 
ously concerned,” according to Thermal Dynam- 
ics’ Product and Sales Manager, George A. Klas- 
son. “Their customers are asking the question 
‘How are you planning to accommodate this new 
high speed device?’ It is our feeling that these 
manufacturers will be forced to produce tools 
that will allow for higher speed shape cutting. 
This then, would allow fabricators to cut at 
higher speeds and improve the existing economic 
comparison between plasma and oxy-fuel cut- 








torch is in the method of arc stabil- 
ization. The plasma flame cutter 
employs a gas sheath stabilization 
whereas the Tig torch uses wall 
stabilization as explained in the 
boxed material. Another difference 
is that the plasma flame cutter can 
operate at higher voltages and 
powers, thereby enabling it to 
more easily achieve cuts on heavier 
sections. ] 

The temperature produced by 
the plasma flame indicated that it 
might be used to cut materials that, 
previously were difficult to cut or 
could not be cut at all (e.g., stain- 
less steel, aluminum, copper and 
its alloys, tungsten, molybdenum, 
etc.). 


As for cutting of ferrous metals, 


a study of the plasma flame cutter 
versus oxy-natural gas cutting indi- 
cated that the former was economi- 
cal in thicknesses up to and in- 
cluding 2% in. 


The study was made using gas 
costs and data developed during 
an investigation of possible use of 
plasma flame cutting on ferrous 
and non-ferrous scrap (see table 
1). Based on figures supplied by 
the scrap processors, it was esti- 
mated that the equipment’s write- 
off involved would take from one 
to two years. 

However, these economies claim- 
ed for the plasma flame cutter re- 
late principally to straight line cut- 
ting. Obviously, and in order to 
take advantage of the exceptionally 
high speeds indicated in table 2, 
the operation would have to in- 
volve a number of long, straight 
line cuts and generate a high use- 
factor for the tool. 


34 


In connection with shape cut- 
ting, most of these devices are 
limited to an approximate speed of 
35 ipm. Thus, the plasma flame 
cutter’s shape cutting speeds are 
limited (see box above) and its 
application restricted to stainless 
and other materials which cannot 
be cut with oxygen. 

Further economies are antici- 
pated by the manufacturer as the 
cutting operation becomes more 
sophisticated. These are based on 
taking better advantage of the 


temperatures thvolved, reducing 


kerf width and dross formation, 
improving kerf finish and making 
better use of the electrical power 
in the plasma process. 

According to Thermal Dynam- 
ics’ Product and Sales Manager 
George A. Klasson, four markets 
for the plasma flame cutter are 
expected: 

(1) Basic producers of steel, 
aluminum, copper, etc., will find 
application for this cut-off device 
in terms of high-speed cut-off of 
hot and cold slabs and billets. 

(2) Metals warehouses are al- 
ready investigating and employing 
plasma flame cutters for straight 
line and shape cutting of ferrous 
and non-ferrous materials. 

(3) Fabricators, faced with 
greater advances and use of mate- 
rials such as aluminum, stainless, 
etc., must necessarily have a de- 
vice to cut non-ferrous materials 
and, because of inherent econom- 
ies, to cut and shape-cut ferrous 
materials. 

(4) Automated industries will 
find use for the plasma flame cut- 
ter for high speed cut-off opera- 
tions, hole piercing and metal re- 
moval. 

“Quality of the cut face on prac- 


Comparative costs 





CUTTING COSTS — CENTS PER FOOT 





GES PLASMA FLAME CUTTER 


GS OXY-FUEL TORCH 








% “ yp" 


32," [* 2" 


PLATE THICKNESS — MILD STEEL 
TABLE 1 — Although graph does not include overhead and amortization of equipment, 
in many cases the investment on equipment is realized in the first six months. The 
graph is based on the following costs: Oxygen — 0.50 cents per cu ft; Natural gas — 
0.08 cents per cu ft; Nitrogen — 1.38 cents per cu ft; Hydrogen — 2.00 cents per cu ft; 
Power — 1.05 cents per kw; Labor — $2.00 per hour. 
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CUTS obtained from mild steel (left) and copper (right). The 
cutting speed for the 2-in. steel was 45 ipm, while that for the 
%4-in. copper was 50 ipm as indicated. Other metals which have 


tically all materials is exceptionally 
good,” Klasson further stated. “The 
surface is smoothed clean and 
ready for welding without any 
additional preparation. 
“Practically speaking,” he con- 
tinued, “there is no dross forma- 
tion. At first dross on the under- 
side of the plate was a problem 
when cutting stainless from % to 
%-in. thick, and particularly when 
shape-cutting. However, process 
development has alleviated this. 


“In thinner (through % in.) sec- 
tions, plasma cuts produce bevels 
on both sides ranging in angle 
from a few degrees to as much as 
30 deg, depending on the speed 


tantalum, etc. 


used. That is, the faster the travel 
speed, the more extreme the bevel. 

“In many cases this bevel can 
prove to be a disadvantage. But 
the fact that a double bevel can 
be produced is a distinct advan- 
tage in plate preparation for weld- 
ing. For l-in. plate or thicker, 
cuts are straight.” 

The plasma cutter uses a series 
of cutting tips which increases in 
diameter as power requirements 
for cutting increase. Common cut- 
ting tip diameters might be 1/8, 
3/16 and 1/4 in. 

The %¢-in. (orifice) diameter 
might be used on power levels up 
to 70 kw; the 3/16 from 50 to 150 
kw and the %-in.-diameter tip for 


a7 
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plasma flame unit are stainless, aluminum, 
cast iron, brass, and nickel, as well as tungsten, molybdenum, 


been cut with the 


ditty ot ses i Bs 


a power range from 125 to 250. 

Kerf width generated is from 
1% to 2 times the orifice diameter. 
That is, a %-in. cutting tip would 
produce a kerf width of 3/16 to 
%-in. wide. 

Torch to work (stand-off) dis- 
tance is not critical and can vary 
from % to 1% in. without produc- 
ing any adverse effects such as 
kerf width variation. This is im- 
portant, considering that any cuts 
on a large flat surface probably 
would encounter extensive varia- 
tion in the plate’s surface. 

Operation of the torch is not 
difficult. The electrode and cut- 
ting tip combination is factory in- 
spected and requires no adjust- 





ment, alignment or grinding. Once 
the gas flow rates and power levels 
are set, equipment operation re- 
duces to a start-stop function. 

There is no preheat time in- 
volved and since the operator can- 
not leave the manual torch with 
the arc operating, the gas-consum- 
ing practice of leaving a lighted 
oxy-fuel torch is eliminated. 

The plasma cutter can also be 
used for beveled cutting and must 
be given the same consideration 
for maintaining the stand-off dis- 
tance as applies to present practice 
with oxy-fuel torches. (At present 
the maximum is 5 in. on both fer- 
rous and non-ferrous materials.) 

Where plate can be stacked in 
intimate contact, square-faced, 


OPERATION of the 
plasma flame cutter 
is not difficult. Once 
gas flow rates and 
power levels are set, 
operation reduces to 
a start-stop function. 


stack can be 
cutter will 
thickness it can cut 
procedure for 


high-quality cuts 
And 


any 


made. since the 
pierce 

(special thickness 
are required), the cut- 


ting process can be started without 


over | in. 


a starting hole or being presented 
to an edge. fhe technique with 
cutting is 
first 


automatic to start the 


and then establish 


carriage 
the are. 
The plasma flame cutter has a 
mounting bracket allows 
Oxy- 
fuel torches on existing shape-cut- 
ting devises. Starting and stopping 
can be automated by incorporation 
of simple limit switches. 
“Normally 


which 


for direct substitution for 


consumed _replace- 
able parts such as the cutting tip 


Cutting speeds 


will be priced in the approximate 
range of existing oxy-fuel cutting 
tips. Properly applied, cutting tip 
life should be far greater than 
present oxy-fuel cutting tips,” Klas- 
son said. 

“This is partially due to the 
stand-off distance not being as cri- 
tical and, hence, the tips are not 
as sensitive to splash when pierc- 
ing and slag protruding above the 
surface plate. The electrode out- 
lasts many tips.” 


The plasma cutter has a capa- 
city far beyond 200 kw. Consid- 
ering that perhaps 80 to 90% of 
the cutting employed today is on 
material thicknesses 1% in. or less, 
and power requirements for mak- 
ing such cuts are not much more 
than 125 kw, more than ample 
capacity has been provided. 

Safety considerations should be 
made for radiated energy and pos- 
sible development of toxic fumes. 
The former is alleviated by provid- 
ing proper eye, face and body pro- 
tection as in arc welding. For the 
latter, adequate ventilation should 
be provided. 


Other features of the plasma 
flame cutter include: 

On thinner sections through 5- 
in. thick a tolerance of 1/16 in. 
can be held. On heavier sections, 
tolerances range between 1/16 and 
¥% in. 

Practically speaking, the plasma 
cutter can cut any material known 
that is an electrical conductor. 

The primary gases used are nit- 
rogen and argon mixed with 10 to 
35% hydrogen. 








Cutting Speed 
Inches / Min. 














PLASMA FLAME CUTTER 


130 


210 


OXY-ACETYLENE TORCH 





Gas Flow 
KW | SCFH 


115 240 
130 300 
130 230 
230 
230 
250 
250 


150 
150 





Cutting Speed 





xygen Acetylene Flow 
SCFH 


14 
18 


—__—_+ 




















TABLE 2 — Plasma flame cutter speeds are correlated with 
maximum recommended values for oxyacetylene cutting. Values 
for the plasma cutter are not maximum, but are limited by 
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verse speeds. 


speed of mechanisms and available power. Relatively higher 
gas flows associated with thinner plates are due to high trans- 
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A total of 1.4 million 
Mig spot welds 
were required to 
assemble the stain- 
less steel liners for 
four identical wind 
tunnel sections at 
U. S. Steel 

Corp.’s American 
Bridge Div., at 
Orange, Tex. 


Mig, submerged-arc 
join wind tunnel parts 


by S. J. Buell 
Linde Co 


HEAVY-DUTY WIND TUNNELS for 
supersonic testing of airplane de- 
signs for the Air Force must with- 
stand high ranges of air pressure, 
turbulence and frictional heat. 

Stainless steel can provide these 
qualities; however, cost considera- 
tions have led to designs using 
high-tensile steel for the structural 
shell, with only a thin stainless 
steel liner. 

Chief problem in fabricating the 
liner: it must be smooth, for low 
resistance to supersonic air flow, 
yet must withstand pressures up to 
500 psi. Since only one side of the 
liner is accessible for welding, re- 
sistance spot welding, which re- 
quires access to both sides of the 
joint, is unsuitable. 


Mig spot welding, an ideal pro- 
cess for welding stainless to high- 
tensile steel, requires access to only 
one side of the joint to achieve 
fully-penetrated spot welds — and 
the metal surface remains smooth. 


American Bridge Division of U. 
S. Steel Corp., Orange, Tex., has 
assembled four air receiver vessels 
— each 100-ft long and 11%-ft in 
diameter — for wind tunnel sec- 
tions, using multi-power  sub- 
merged-arc welding and Mig spot 
welding. 

Two welding heads, manufac- 
tured by Linde Co., New York 
City, and mounted on a boom, 
were to butt weld 1%-in. A-212B 
steel plate sections to form the ves- 
sel shell. The 70-deg, double-bevel 
joints incorporated a %-in. land 
and were ground for tight fit. 


TWO submerged-arc 
welding heads, 
mounted on auto- 
matic boom fixture, 
fabricate wind tun- 
nel sections by butt 
welding 17%-in. high- 
tensile steel plate. 
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Seams were preheated to 300 F 
prior to welding. 

Four root passes were made at 
6 ipm, using a single wire at 475 
amp and 36 volts a-c. Seven cover 
passes at 15 ipm followed, with 
two Scott-connected a-c power 
sources providing 700 amp to the 
lead wire and 550 amp to the trail- 
ing wire at 36 volts a-c. 


Completed vessel shells were 
then sand-blasted on the inside to 
remove scale and rust. Type 308 
stainless steel sheets, each 4- by 
9-ft and 7/64-in.-thick, were used 
to line the vessels. Sheets were 
lightly spot-welded into position 
until fitting was completed. 

Inside the vessel head sections, 
heating was required to eliminate 
moisture condensation. Once all 
the stainless steel sheets were in 
place, the seams were taped to 
keep out dirt. 

Final installation of the stain- 
less steel liner was accomplished 
by Mig spot welding on 1-in. by 
1%-in. centers. Approximately 1.4 
million Mig spot welds, using 
12,000 Ib of stainless steel wire, 
were needed to line the four ves- 
sels. Welding speed averaged four 
spot welds per minute per man. 

The completed lining was pres- 
sure-tested at 500 psi, followed by 
vacuum testing with soap suds. Ac- 
ceptance rate was extremely high: 
99.5% of the spot welds passed 
both tests. 

In a final destructive test on a 
cut-out section of the vessel, be- 
tween 2,275 and 2,400 psi were 
required before failure occurred 
between the vessel and the spot- 
welded liner. 





SOME of the 300 persons attending 

the test demonstrations inspect previously 
burst-tested cryogenic vessels. Below, 
pressure crack receives a closer look 

from Inco’s F. L. LaQue, vice president, 
development and research. 


Welded nickel steel! 
vessels withstand 
pressure, impact 

without stress relief 


PREsSURE VESSELS of nickel steel 
proved themselves more than ade- 
quate for cryogenic service in the 
as-welded condition during a re- 
cent two-day demonstration. 

The material: quenched and 
tempered 9% nickel steel. 

The proof: burst and impact 
tests well in excess of probable 
service conditions. 

The tests were conducted at 
United States Steel Corp.’s Fairless 
Hills, Pa., plant in cooperation 


idioms 5 
ENGINEERS mak 


additional liquid nitrogen until it bursts. 
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e final checks as 9% nickel steel pressure vessel 
is filled with liquid nitrogen at —320 F. After personnel and 
equipment are moved to a safe distance, vessel is pressurized with 


with The International Nickel Co., —320 F it stress relieved. 

Inc., and Chicago Bridge and Iron Under the code’s specifications 
Co. Some 300 representatives of a double-normalizing treatment 
government, industry and code (1,650 and 1,450 F) and a tem- 
regulatory groups, as well as pering treatment (1,025 to 1,085 
WELDING ENGINEER, attended the F) were required for low-tempera- 
demonstration, “Operation Cryog- ture vessels fabricated from the 9% 
enics.” nickel steel. 

First developed by Inco 15 years Because commercial quenching 
ago, 9% nickel steel was and is facilities for plates were limited at 
still being used for welded vessels that time, emphasis was placed on 
constructed under the Pressure developing a steel in which good 
Vessel Code for service down to low-temperature properties could 


ORE, ‘ ; 
CYLINDRICAL pressure vessel filled with liquid nitrogen finally 
rips open but does not shatter under a load approximately six 
times the design stress of similar vessels now in use. Fragments 
shown are pieces of insulating material. 
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WELDING ENGINEER’S 


Engineering Data Sheet No. 244 





AMMONIA 


PROPANE 


PROPYLENE 
CARBONYL SULFIDE 





Steels For Low Temperature Use 


—28.1 


—43.7 


or ” 
ASME SA-201 
ASME SA-212 


2%% 
NICKEL STEEL 


This chart schematically shows the steels 
used for low temperature application in 
envirnoments defined by the normal boil- 
ing points of certain liquefied gases. 
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be obtained by normalizing. 

About 200 such vessels have 
been built for low-temperature 
service starting with a liquid oxy- 
gen unit in 1952. These vessels 
have all been sufficiently small so 
that they could be stress-relieved 
in the shop. 

In the mean time, however, 
modern continuous heat-treating 
facilities have become available 
for production of quenched and 
tempered plates under uniform and 
closely controlled conditions. 

Laboratory tests conducted by 
U. S. Steel and Inco on quenched 
and tempered 9% nickel steel indi- 
cated that this material exhibits 
low-temperature notch toughness 
equal to or superior to that of the 
currently used double-normalized 
and tempered material. 


Tensile strength of the two dif- 
ferently treated steels are about 
the same. However, yield strength 
of the quenched and tempered 
material is somewhat higher. 

Significant economies are anti- 
cipated through use of the shorter 
quench and temper treatment, and 
through elimination of all stress 
relief treatments which the tests 
proved unnecessary. 

Choice of a particular material 
for low-temperature or cryogenic 
application depends on the metal’s 
toughness at service temperatures 
approximating the particular gas’ 
boiling point, (see data sheet on 
preceeding page). 

A second and equally important 
consideration is the relatively high 
cost of low-temperature metals, 


IMPACT tests on 
rectangular pressure 
vessel consisted of 
lifting wrecking ball 
to varying heights 
and swinging it 
against vessel. Heav- 
iest blows exceeded 
82,000 ft-lb. 


not only initially but also in rela- 
tion to specialized requirements for 
their fabrication, treatment and 
inspection. 

Thus, costs can be further trim- 
med by specifying the exact alloy 
steel required for a particular job. 

On the first day of the testing 
program, a 6,800 lb 9% nickel 
steel rectangular vessel, similar to 
the type used for shipboard trans- 
portation of liquified gas, was fill- 
ed with liquid nitrogen and sub- 
jected at —320 F to severe shock 
by a 4,340 lb wrecking ball. It was 
tested with and without pressure 
under repeated blows exceeding 
82,000 ft-lb. 


The second vessel, similar to 
land-based storage and transporta- 
tion types, was burst-tested the 
next day. Measuring 4 ft in dia- 
meter and 13 ft in overall length, 
the cylindrical vessel was also fill- 
ed with liquid nitrogen and then 
pressurized to failure at —320 F. 


The stresses created were approxi- 
mately six times greater than the 
design stress of such low-tempera- 
ture vessels. 


Cryogenic storage is becoming 
more important to industry because 
of its economy and safety as op- 
posed to gas storage. An example 
was cited by Chicago Bridge and 
Iron Director John T. Horton. 

To store 25 million cu ft of oxy- 
gen in gaseous form under a pres- 
sure of six atmospheres (approxi- 
mately 73.3 psig), a spherical ves- 


ENGINEER points to ductile rupture in 
corner of nickel steel rectangular vessel 
which was subjected to a series of 
impacts with a 4,340-lb wrecking ball. 


sel 200 ft in diameter would be 
needed. Using T-1 steel, the 
sphere would be about 1%-in. 
thick and weigh 2,000 tons. Cost: 
more than $1.25 million. 

In addition, at six atmospheres, 
the sphere would contain compres- 
sion energy in excess of 25 million 
kilogram calories or the explosive 
equivalent of 15,000 Ib of TNT. 

On the other hand, a liquid oxy- 
gen container holding the equiva- 
lent of 25 million cu ft of gas 
would be only 38 ft 9 in. in dia- 
meter, have a maximum thickness 
of %4-in. 9% nickel steel, and weigh 
some 25 tons. 

(In gaseous form, oxygen has 
862 times the volume of its liquid 
counterpart). 

An outer sphere of carbon steel 
8-ft larger in diameter adds 75 
tons; insulating material, 45 tons, 
for a total weight of 145 tons. 
Cost: about $100,000. There is no 
compression energy since it oper- 
ates at atmospheric pressure. 


The test vessels were welded 
with Inco Weld “A” electrodes, 
which are used to join dissimilar 
metals and have a broader range 
of application. (See Welding of 
dissimilar metals, WE, Mid-June, 
1959, p. 5). 

At first plate edges were pre- 
heated to 100 F. During fabrica- 
tion, however, a more stable arc 
was obtained over a greater length 
of the electrode by preheating to 
200 F and using a slightly reduced 
welding current. 

According to CB & I engineers, 
welding of 9% nickel steel requires 
no special positioning and the test 
tanks were field welded. 
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THE PRIME REASON FOR SAFETY is 
the protection of the individual 
worker. 

The grinding wheel manufac- 
turer and the grinding machine 
manufacturer fulfill their respon- 
sibilities in this respect. But the 
grinding wheel user is also a very 
important link in the safety chain, 
and his responsibilities and duties 
are many. 

On receipt of a shipment, grind- 
ing wheels must be inspected for 
any in-transit damage. Each wheel 
must be carefully lifted from the 
container and inspected visually 
for cracks or other defects. 


To detect possible non-visible 
cracks, a ring test should be con- 
ducted. A sound wheel will give a 
clear, mechanical pitch if properly 
tapped with a non-metallic imple- 
ment like a wooden screwdriver 
handle. This test should be repeat- 
ed again when mounting wheels. 

Suitable safe storage facilities 
in a dry place should be provided 
until wheels are to be used. Racks 
for storing straight wheels are rec- 
ommended. Wheel specifications 
should be plainly marked on the 
rack and the rack should be sub- 
divided to minimize wheel hand- 
ling during selection. 

Thin organic wheels should be 
stacked on flat surfaces to prevent 
warpage. If good storage facilities 
are not available, grinding wheels 
should be left in their original 
shipping containers. 

Machine design is usually satis- 
factory as _ originally supplied. 
However, conditions of operation 
and use can introduce factors ren- 
dering the machine unsafe. 


by Ralph N. S. Merritt® 
Former Safety Committee Chairman 
Grinding Wheel Institute 


Grinding safety hinges 
on following the rules 


Approximately one-third of 
wheel failures can be directly 
traced to improper mounting, 
which introduces high internal 
strains in the wheel and is the lar- 
gest, single cause of failure. 


Several important factors must 
be constantly checked. The arbor 
or pilot must be correct to size 
within close limits to allow the 
wheel to slip over without exces- 
sive clearance or play and without 
forcing or wringing. 

The weak zone in a rotating 
wheel is around the hole, thus 
mounting stresses must be applied 
as far from the hole as possible. 

Flanges must be at least one- 
third the diameter of the wheel (if 
a small hole is used) and designed 
with proper thickness and relief 
to comply with the American Stan- 
dards Association’s safety code. 

Flange design and condition are 
important. If flanges are not exact- 
ly the same diameter, with prop- 
er relief to apply pressure uni- 
formly around the periphery of the 
flange, dangerous cross-bending 
strains are set up in the wheels. 
Resilient washers or blotters un- 
der suitable flanges will distribute 
the pressure safely. 


Flanges should be checked fre- 
quently even when originally satis- 
factory. Warpage or excessive 
wear can concentrate dangerous 


mounting pressure too near the 
hole. 


When wheels with large holes 
are used, extreme care must be tak- 
en with equipment and mounting 
procedure. All conditions of wheel 
strength and application of mount- 
ing pressure are more critical to 
prevent dangerous stresses from 
accumulating at the hole. 

Each operator should know the 
exact speed of his wheel spindle to 
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check against the maximum auth- 
orized speed of the wheel before 
mounting. This is particularly im- 
portant when variable speed 
grinders are used or when chang- 
ing wheels to different bonds or 
softer grades. 

The new wheel should again be 
carefully examined for cracks or 
signs of damage from handling, 
and spindle speed must be within 
that authorized on the wheel. 

The operator should examine 
the mounting spindle and flanges 
to be sure they are clean and not 
nicked or damaged. Flanges 
should be equal in diameter and 
large enough to meet minimum 
code requirements. They should 
also be properly recessed with flat 
bearing surfaces. 


A single new blotter larger than 
the flange is used on each side of 
the wheel under the flange. The 
nut should be tightened snugly but 
not excessively, since driving pres- 
sure at speed is low and excessive 
tightening can strain the wheel and 
warp the flange, resulting in break- 
age. 

All grinding operations should 
be fully guarded to protect the 
operator from accidental breakage. 
The ASA code provides complete 
technical details for suitable guards 
for all operations. 

The operator should adjust and 
secure the guard before starting 
the machine. He should then stand 
out of line of the newly mounted 
wheel and start the machine, al- 
lowing it to operate a full minute 
before approaching the wheel. 
Breakages resulting from damaged 
wheels, mounting abuses or over- 
speed usually occur immediately 
after starting for the first time. 

Now the operator need only ob- 
serve the normal rules of grinding. 


*Condensed from a paper presented at 
the 1960 National Safety Congress. 
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Welded-steel 
bridges . . . 


O ed. 
Fe — o ae 4 i ' 


WELDING and design joined to earn a first place award for 


Modrow Bridge in Cowlitz County, Wash. STEEL BRIDGES AND BUILDINGS can 


be beautiful as well as functional. 

Recognizing this fact, the Amer- 
ican Institute of Steel Construction, 
Inc., New York City, has presented 
awards of excellence in recogni- 
tion of outstanding beauty to seven 
welded bridges and five welded 
buildings. 

In a nationwide competition, 
a = =n held this year for the first time, 
HONORABLE mention in the movable bridges competition went to the welded Grant the Institute recognized aesthetic 
Line Canal Bridge in California. contributions to design in steel 
buildings by presenting 12 awards 
to buildings “best built with steel 
or best illustrating the aesthetic 
use of steel.” Five of these awards 
ANOTHER welded went to welded buildings. 
bridge, College Ave- 
nue bridge in Apple- In a similiar national contest, 
ton, Wisc. gained now in its 32nd year, 15 awards 
honorable mention. were presented to bridges which 
a jury of four architects and an en- 
gineer felt to be the most beauti- 
ful opened to traffic in the United 
States during the previous year. 
Seven of these bridges were 
welded. 

Structures in the building de- 
sign competition ranged in size 
from a private house framed with 
exposed welded structural steel to 
a welded high school gymnasium. 

KERN Avenue Pedestrian Overcrossing, 
MacFariand, Calif., took an honorable 
mention award in the competition. 


FIRST prize honors also went to the weld- 
ed Huasna River Bridge near Santa Maria, 
Calif. 
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buildings 
win awards 


Welded buildings receiving Ar- 
chitectural Awards of Excellence 
were: the American Trust Co., San 
Francisco; St. Ann’s_ Catholic 
Church, Midland, Tex.; Bartlett 
Mountain Retreat Cabin, Hunting- 
Lake, Calif.; Bloomington 
High School Gymnasium, Bloom- 
ington, Ill; and Church of Our 
Saviour, Baltimore, Md. 

According to M. G. Gaskin, 
chairman of the AISC Committee 
on Awards, the building design 
awards are given to honor archi- 
tects who recognize aesthetic, prac- 
tical and economic uses of struc- 
tural steel in buildings; the prize 
bridge awards, considered primari- 
ly on the basis of relation of bridge 
design to setting, are given to 
engineers. 
bridge design contest is 
four classifications, 
cost and operating con- 
determining what class 
bridges enter. 

The prize winning bridge in the 
Class II division for bridges with 
fixed spans under 400 ft and 
costing more than $500,000 went 
to the Huasna River Bridge on 
Route 166, 10 miles northeast of 
Santa Maria, Calif. This welded 


ton 


honc or 
The 

divided 

with size, 


into 


ditions 


CHURCH of Our Saviour, Baltimore, earned an Architectural 
Award of Excellence with this welded steel design. 


bridge has 170-ft long girders 
which were shipped to the site in 
two pieces where one field weld 
was made in each before it was 
lifted into place. All connections, 
cross frames and laterial bracing 
were welded. 


The prize winning bridge in the 
class III division for bridges with 
spans under 400 ft and costing less 
than $500,000 went to the Mod- 
row Bridge in Cowlitz County, 
Wash. The jury called this weld- 
ed bridge “the most imaginative 
and sensitive bridge in the com- 
petition.” 

A first honorable mention win- 
ner, the all-welded College Ave- 
nue Bridge in Appleton, Wis., con- 
tains 400 tons of structural carbon 
steel and 352 tons of structural 
low-alloy steel. 

Another honorable mention win- 
ner was the all-welded Kern Ave- 
nue Pedestrian Overcrossing in 
MacFarland, Calif. Other welded 
bridges which received honorable 
mention were the Grant Line 
Canal Bridge, between Stockton 
and Tracy, Calif., and the Truckee 
River Bridge, 13 miles northeast 
of Truckee, Calif. 


’ 


ST. ANN’‘s Catholic Church, Midland, Tex., 
featured welding and design to win an 
award of excellence. 


iy 7 A = 


ery 


AMERICAN Trust Co., San Francisco, was 
another welded steel building to win 
an award. 


BLOOMINGTON High School Gymnasium, 
Bloomington, Ill., gained an award with 
this use of welded design. 





Safety 
everywhere 


... all the time 





Satety congress 
= Ry, draws 


AN ESTIMATED 12,000 persons at- 
tended the 48th annual National 
Safety Congress and Exposition 
held recently in eight of Chicago's 
downtown hotels. 

Some 867 speakers were pre- 
sented at the various sessions dur- 
ing the five-day meeting, while ap- 
proximately 195 exhibitors (see 
photos) displayed the latest equip- 
ment and services designed to car- 
ry out the theme for this year, 
“Safety everywhere, all the time.” 

Speaking at one of the luncheon 

: meetings, Edgar B. Speer, admin- 
FROMMELT ; Bae : istrative vice president (central 
ITFATIVE PRODUCTS sPA~Fth CREE operations) of United States Steel 
Corp. stated that safety morale of 
an industrial plant depends on the 
activities and attitudes of its man- 

agement. 

Further defining management’s 
role, he said, “If at any point... 
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and exposition 


12,000 


there is a tendency to slough off 
safety responsibilities . . . that man 
can blame no one but himself if 
the men who report to him are less 
enthusiastic about safety than he 
thinks they should be. 

“Every level of management 
takes its cue .. . from the activities 
and attitudes of those above.” 

In another talk, former Grinding 
Wheel Institute Chairman Ralph 
Merritt detailed the nature and 
safe use of grinding wheels, as 
well as the responsibilities accru- 
ing to manufacturers and operators 
(see page 41). 

“Grinding is one of the safest 
operations in the field of stock re- 
moval,” he said. “The hundreds of 
grinding wheels daily in use with 
only occasional accidental break- 
age present a remarkable record of 
safety.” 
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PREPLACED FILLER METAL Tig welded 


insert ring 
helps 
increase 
pipe quality 








by C. H. Voelker 
Chief Welding Engineer 
M. W. Kellogg Co. 








OD of land and 2/16 in. 
greater than pipe ID 


WHEN PIPE BUTT WELDS are need- 
ed in lines designed for severe and 
cyclic services, special techniques 
are required to produce extra high- 
quality welds. 

Using hydrogen instead of cel- 
lulosic electrodes can improve the 
weld out of all pipe welds, but the 
problem in making high-quality 
welded pipe joints is how best to 
make, the root weld. 

One technique is to use pre- 
placed filler metal, and the latest 
and perhaps most practical shape 
it can take is the K-Ring, develop- 
ed by M. W. Kellogg Co., New 
York City. 

For a number of years, ASTM’s 
committee on nondestructive test- 
ing has been considering a pene- 
trameter 1/100th of the weld 
thickness, with hole diameters 
1/100, 2/100 and 4/100 the weld 
thickness. 

















Whether or not this new stand- 
1/s in. electrodes ard is added to ASTM specifica- 


tions, creation of such quality 


welds is a problem many fabrica- 
tors are likely to face in the near 
future — particularly when fabri- 
va" 2 cating pipe for severe service. 


An equivalent penetrameter of 
1% suggests a better weld than 
Bei gant 4 Gi the usual manual metal-are proc- 

ess will yield. For severe-pressure 
3/32 in. electrodes piping services, designing for the 
highest quality welds seems a prac- 
tical objective since welds of aver- 

WELD OUT age quality may be insufficient or 

dangerous for severe services and 

E 306-15 over-conservative and too expen- 
sive for mild service. 

If the specified weld were in 
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the next lower quality class (2% 
equivalent penetrameter sensitivi- 
ty) either am oxyacetylene root with 
open land or a butted land, Tig 
root would probably suffice. 


But with an objective of 1% 
equivalent penetrameter sensitivity, 
additional control is necessary to 
yield an improved root condition 
in single-welded pipe joints. This 
extra control can be gained by use 
of preplaced filler metal. 

These fillers are similar to the 
formed silver or soft solder inserts 
familiar in induction techniques. 
A filler metal ring can be placed 
between pipe ends machined to 
accommodate it. 

Before the K-Ring was devel- 
oped, however, two other methods 
were used to create high-quality 
root welds. 

The first invelved a single vee 
bevel. When using this bevel, Tig 
welding can be used for severe 
service without employing pre- 
placed filler metal, provided the 
vee is widened to a 90 deg angle 
and the pipe lands are butted. 

These welds, however, showed 
enough irregularity so as to be 
frequently rejected by radiographic 
inspections, and their inside sur- 
faces were difficult to control. 

The second method involved 
spacing 90-deg beveled pipe with 
lands 5/32 in. apart and then 
feeding in straight %-in.-diameter 
wire. The wire was first fused to 
form a ring, then welding pro- 
ceeded in the upward direction. 

This technique, too, sometimes 


resulted in an irregular [D and in 
other cases, in a lack of proper 
fusion. Difficulties developed be- 
cause the weldor’s attention was 
divided between forming the ring 
and welding it. 

With preplaced filler metal a 
more uniform weld contour could 
be obtained and when weldors are 
properly trained, high-quality 
welds free from crevices and cracks 
could result. 

Various shapes for the K-Ring 
were tested and a square cross- 
section ring was finally chosen. 
This shape can be used in both 
shop and field welding. 

One of the chief advantages of 
the K-Ring is that when placed in 
the groove, it does not cover the 
lands to be welded. 


While it is possible t isake 
welds on rings which are Li out- 
side the lands, the quality of such 
welds does not compare with eith- 
er the 1% sensitivity desirable for 
severe cyclic services, or with ordi- 
nary Tig welds. These rings fail to 
increase weld quality because heat 
is played on the filler metal and 
not on the base metal. 

Other advantages include: (1) 
adjustments for wall thinness can 
be inexpensively made; (2) field 
changes can be made easily and 
efficiently; (3) lack of fusion be- 
tween pipe ID and the insert ring 
is automatically eliminated by the 
ring’s geometry; (4) ring OD can 
be matched to that of the land; 
and (5) variations in machined 
ID’s of tubes can be better toler- 


ated, and when the ID is ground, 
rings are used without machining 
the ID. 

With the K-Ring, however, care 
must be taken to assure that pipe 
is cut at 90 deg. It is easier and 
more economical to make this one 
cut in the field and use the K- 
Rings than to make a cut and 
match roundness and size of IDs. 


For field welding of steel a 
1/16-in. 2% thoriated tungsten 
electrode is used. Current has va- 
ried from 65 to 120 amp. Bead 
contour inside the pipe can be va- 
ried by adjusting the travel speed 
and the current. 

If the weldor works on the cold 
side of the current range, less of 
the preplaced filler metal will be 
pulled up to the pipe ID. Hence, 
reinforcement on the ID will be 
larger, and will occur even when 
travel speeds exceed 3 ipm. 

Conversely, ID _ reinforcement 
will be flatter if the weldor uses a 
hot arc and uses current on the 
higher side of the range. This 
greater degree of flattening also 
occurs with travel speeds under 3 
ipm. 


These differences permit the 
weldor to predetermine the shape 
of the reinforcement on the inside 
of the pipe. A concave appearance 
on the accessible side, for example, 
indicates a concave appearance on 
the inaccessible side. After one or 
two additional ordinary Tig lay- 
ers, weld out is done by manual 
metal-arc welding. (see below). 


Procedure for using insert ring 


Root weld* 


¢First pass, Tig argon backup); no filler rod 
(a) Weld 7 Siclock to 4 o'clock 


Weld out 


First manual metal-arc pass: 3/32-in.-diameter 


Remaining layers: 1/8-in.-diameter 
Electrodes: E308-15 for both sizes 
Amp: for 3/32-in.-diameter electrodes—65-80 
for 1/8-in.-diameter electrodes—90-110 
Direction: upward in 5G position 
Heat treatment 


Preheat: none, interpass; 220 F maximum 
Postheat: none 


(b).Weld W'o'clock to 1 o'clock 
(c) Weld 4. o'clock to 1 o'clock 
(d) Weld 7 o'clock to 10 o'clock 
Electrodes: 1/16-in. diameter, 2% thoriated 
tungsten, clean finish 
Amp: 80 to 120 
Speed: 3 ipm 
Bare welding rod: 1/8-in.-diameter R308L 
Argon shield: 11 cfh at 20 psi i] 
Argon backup: 11 cfh at 20 psi 
Tack ring: every inch both sides 


“Note: Do not puddle or go back over root weld fo an ex- 
tent that weld ID is affected. Top of root pass should be 


Dye penetrant for root weld 
Radiography: three 120 deg shots for each weld 


slightly convex. A second Tig layer with R3081 filler may 
be necessary. 
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by F. T. Tancula 


PROBABLY ONE OF THE LARGEST do- 
it-yourself projects ever attempted 
— certainly the largest we have 
ever reported — is the construction 
of an 80-ft all-welded steel yacht. 

The one-man shipbuilding enter- 
prise is that of Leon C. Bibber, 
who retired about 18 months ago 
from United States Steel Corp. as 
chief research engineer, welding. 

As remarkable as the fact that 
Bibber has designed and is build- 
ing such a large craft by himself 
is the fact that his “shipyard” is a 
converted coal barge which also 
includes his living quarters. The 
housebarge Cocoon, permanerttly 
moored in the Allegheny River in 
Pittsburgh, is 175-ft long and has 
a 26-f! beam. 


A large superstructure 160-ft 
long — in reality four high walls 
topped by a gabled roof — atop 
the barge was built by Bibber and 
shelters the whole operation. The 
steel hull of the barge becomes a 
big jig for construction of the steel 
yacht. 

To be known as the Achieve- 
ment, the 80-ft welded vessel will 
have a 19-ft beam, 5-ft draft, and 
will displace 120 long tons. 

When the yacht is ready to be 
launched — Bibber hopes in less 
than three years — a floating crane 
will remove the end and some of 
the roof trusses, one end of the 
barge will be sunk, and the ship 
will be floated out into the river. 
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MODEL of Achievement is on case behind Leon C. 
Bibber, retired welding research engineer, who 


converted barge 


16 te tusildi 
’ 





is g the 80-ft vessel 


himself, and will sail it himself. This is third 
level of barge. Bedrooms are at fourth level. 
Housebarge Cocoon also has two sundecks. 


A salute to initiative 





80-ft welded yacht 
a do-it-yourself 
project? Yes! 


All machinery and equipment 
now housed on the barge and used 
to construct the Achievement will 
be placed aboard the latter before 
its launching. This same equipment 
will be used to maintain the yacht 
itself. 

The machine and welding shop 
aboard the barge contains a 50- 
ton hydraulic press that can be 
converted into a punch press or 
shear; one air compressor, with two 
tanks; one a-c/d-c welder; an au- 
tomatic flame-cutting machine; a 
vertical milling machine; lathe; 
grinder; and the usual accessory 
equipment, including holders, 
clamps, chipping 
grinding wheels. 

The neatness of this enclosed 
shipyard is a marvel. All air, pow- 
er, fuel and similar lines run be- 


hammers and 


STIFFENERS are weld- 
ed to 3/16-in. plate 
with E6011 elec- 
trodes. This work 
table is on lowest 
level, 18-in. above 
the water. Machine 
and welding shop is 
also on this level. 


tween the inner and outer bulk- 
heads, with outlets at work areas 
around the periphery of the barge. 
All air hoses and welding leads are 
jacked in. 

All plate on the Achievement is 
3/16-in. 1008 low-carbon steel. 
Bibber is using E6011 electrodes, 
3/32-in. diameter, to join the plate. 
Although the E6011 can be used 
on either a-c or d-c, most of the 
joints have been, and will be, 
made with d-c power. 


About 70 tons of steel will go 
into the ship, and all of it will be 
welded manually. 

Bibber uses oxypropane for cut- 
ting and grinds a double bevel on 
edges to be butt welded. Although 
such edge preparation is uncom- 
mon on thin plate, it helps elimin- 





CONVERTED coal barge contains “shipyard” where welded yacht, Achievement, shown 
here in early stages of construction, is being built. Photo was taken from second level 
of barge, which at one end is four stories high. Two top levels contain living quarters. 


ate warping by minimizing weld 
size. Another means he utilizes to 
prevent plate distortion is the 
wandering welding sequence. 

The thin butt welds — one pass 
on either side are made with 
a current of 60 amp at 23 volts. 
Fillets, employed in joining stiffen- 
ers to plate, normally are 1/8 in. 

When finished, the Achievement 
will be powered by two 200-hp 
Diesel engines. A 300-amp gener- 
ator welder driven by the main en- 
gines will also be added to present 
equipment. It will double as a bat- 
tery charger. 

The Achievement is a five com- 
partment ship with four water-tight 
bulkheads. This degree of com- 
partmentation is unusual in so 
small a boat, but will make her 
practically unsinkable. 

She will be two decks high over 
her length, but at the point of the 
flying bridge it will be three decks 
high. The yacht is designed for 
two family living rather than for 
large weekend parties. 


A rather unusual feature will be 
an automobile lift in the after com- 
partment. This lift is capable of 
raising a full size automobile to 
the main deck. Sliding runways 
will guide the car ashore. 

Two 13-ft boats will be carried, 
a sailing dinghy named Minor 
Achievement, and a motor dinghy 
named Lesser Achievement. 


All wood trim and cabinet work 
will be installed after launching — 
by Bibber . . . of course. Designed 
for one-man operation, the 
Achievement’s captain and crew 


will be Bibber. 


He will take it down the Ohio 
River to the Mississippi and thence 
to the Gulf of Mexico and the At- 
lantic Ocean. He expects to ply 
the Eastern seaboard from New 
England down to the Caribbean. 

This labor of love has been go- 
ing on for 15 years — long before 
Bibber’s retirement. He has been 
designing and planning acquisi- 
tion of necessary equipment that 
long, although actual shipbuilding 
work began only seven months 
ago. He has made the barge his 
home for about four years. 

Bibber comes by his shipbuild- 
ing and seafaring naturally. He is 
a native of Maine and holds a de- 
gree in naval architecture and ma- 
rine engineering from the Univer- 
sity of Michigan. He spent 25 
years in the shipbuilding industry. 

His career in welding has 
brought him many honors—among 
them the Lincoln Gold Metal in 
1945, honorary membership in the 
American Welding Society in 1958, 
and election as an AWS district 
vice president. 

But none will be as rewarding as 
the launching of the Achievement 
— truly an appropriate name. 
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Call in your Airco 
Distributor... 


Expert on oxyacetylene welding, 
stick electrode or gas shielded 
arc welding 


Some of today’s welding jobs are pretty 
tricky. When one of these jobs just won't 
go right, call in your Airco Distributor. 
Chances are that he or one of his sales- 
men has handled a job much like it. He 
can help you. Because he knows all the 
practical ins and outs of welding and 
he is backed by Airco’s unexcelled 
experience. 

For the equipment you need, choose 
from the AIRCO quality line of gas weld- 
ing and cutting equipment — arc welding 
equipment and arc welders — gas-shielded 
arc welding process equipment — flame 
cutting machines — high purity and rare 
industrial gases — electrodes — supplies 
and accessories. 

Phone your nearby Airco Distributor. 
He’s listed in your Classified Telephone 
Directory under “Welding Equipment 
and Supplies.” 


Air REDUCTION 
... represented by over 
700 Authorized 
Airco Distributors 
from Coast to Coast 


Circle No. 175 on Reader Service Card 
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by Forde M. Simms 
and John V. Warinsky 
Falstrom Co. 

Passaic, N. J. 


Controlled angle 
Tig torch simplifies 
cabinet welding 


COMPACTNESS IS THE KEY to much of the work being 
done in the rocket and missile field. 

This compactness extends even to the fabrication 
of electronic cabinets and consoles — where it pre- 
sents difficulties in welding. 

The problem in this case: to Tig weld recessed 
corners and areas and to maneuver the torch through 
restricted openings. 

The solution: a controlled angle Tig torch. 


A typical application of this flexible Tig welding 
torch, developed by Falstrom Co., is the fabrication of 
a magnesium-alloy cabinet. 

Measuring 15 by 18 in. around its base and stand- 
ing 24-in. high, the cabinet’s bottom. frame is fab- 
ricated from four pieces of %4-in.-thick extruded mag- 
nesium. Side stock is %-in. thick. 

The base is formed by cutting the extruded pieces 
at 50 and 40 deg angles and then Tig welding them. 

The immediate problem was to weld the inside 
corner seams. But since the access opening on one 
side is only 3% in., standard Tig torches could not 
be used. 

However, utilizing the flexible torch’s telescoping 
feature, the corner is easily reached, and by adjust- 
ing the extended torch into a duck-bill position, the 
torch easily reaches under the upper lip to weld the 
lower corner. 

Both top and bottom seams are welded with good 
visibility and minimum difficulty to the weldor. 
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TELESCOPING feature of Tig torch (left) enables weldor 

to reach and weld cabinet corner. Adjusting head to 
duck-bill position (right) allows torch to reach under upper 
lip and weld lower cabinet corner. 





SEAM welding of the inside edge of the angles required the 
flexible Tig torch fo be bent a full 180 deg, impossible to do 
with existing equipment. 


After the magnesium frame is set up on the base, 
the inside edge of the angles is seam welded by 
bending the torch 180 deg. The assembly is then 
stress relieved for three hours at 350 F. 

Welding was done at 14-16 volts, 120 amps, a-c, 
high frequency using 25 cu ft of argon per hour 
and a continuous water flow. Filler metal was AZ31B 
in the following diameters: 1/16 in. for wire and 
3/32 to % in. for rod. 


The continuous flexibility of the torch head is ob- 
tained by inter-twining the two copper cooling water 
lines and the copper gas line. This rigid, yet flexible, 
core is brazed to the cooling head. 

The entire assembly is then molded and bonded 
with neoprene. With this construction, the weldor 
has only to move the torch head to the desired angle 
without use of any tools. 
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ARC “MACHINING” ANY TOUGH-TO-CUT METAL ON-THE-JOB 
WITH NEW AC CHAMFERTRODE? « Seven years ago, EUTECTIC’s 
research conceived, developed and patented an exclusive process: 
“machining” metal anyplace with a blast from a DC electrode. Now, 
a brilliant follow-up to its DC forerunner... ChamferTrode AC-DC... 
brings AC shops and “field” outlets the advantages of cutting, goug- 
ing, chamfering any metal... No gasses, no air, no special holder or 
equipment. Truly universal, ChamferTrode AC-DC brings electrode 
“machining” to every weldor...on-the-job...anyplace in the world. 


.. . ChamferTrode 
AC-DC offers improved formulation terrific for stainless 
steels, hard metals, manganese and carbon steels, cast iron, 
copper alloys, monel. Tops on contaminated metals! Other 
features include e Lower burn-off rate e Excellent re- 
striking qualities for intermittent gouging; famous re-strik- 
ability further increased e Lower starting current; larger 


diameter electrodes may be used. With ChamferTrode AC- 
DC, no gasses or special equipment are needed. 


: ChamferTrode AC-DC permits you to 
go to the job with the electrode. ..instead of bringing the job 
to the machine. It represents one of the greatest advances in 
the state of the art of welding since Eutectic’s original con- 
cept of cutting with an arc. Send the coupon below, now! 


® Reg. T.M. Eutectic Welding Alloys Corp. 


Please send complete literature on ChamferTrode® AC-DC. 


MY TITLE 





COMPANY 





ADDRESS CITY 





ZONE STATE 





ric WELI 


JING 





OYS CORPORATION 


40-40 172nd Street « Flushing 58 * New York 


Originator of the Low Heat Input process...The ONLY welding alloy manufacturer in the world 
capable of producing welding rods and electrodes from virgin metals to finished products in ANY metal. 
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RegO...extra-heavy, high-quality fittings... 
- for fluid handling...pressures to 3000 psi. 


- A 
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FITTINGS 
AND 
ADAPTERS 


most complete line in the industry 


From storage source to point-of-use, RegO fittings and adapters will 
meet all your high-pressure pipe connection requirements. All are of 
brass, forged or extruded, for pressures to 3000 psi. Precisely machined 
pipe threads conform to American National Taper Pipe Thread (Dry- 
seal Form), CGA, or socket connection standards. Elbows, tees, crosses, 
adapters, plugs, nipples, tailpieces, union connection nuts, coupling 
assemblies and flange unions are available in an exceptional variety of 
connection combinations. (Special combinations can also be arranged.) 

All items are made in strict accord with industrial specifications, 
carefully cleaned for oxygen service. 


RELY ON REGO... PIONEERS IN DESIGN AND MANUFACTURE 
OF COMPRESSED GAS CONTROL EQUIPMENT 


+. SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSHESHSSSSHSHSEHSESSSSEEEE EEE e 
4 - 











4201 W. Peterson Avenue 


Dept. 28-L 
Chicago 46, Illinois GAN, S00, StNte____. = 





Seeeeeseeeseseseeeseeeeeoeeeeese 


. PLEASE SEND ME FREE CATALOG GF-300 OF COMPLETE LINE. 
NAME =o _ 7 Ps 

REGO DIVISION sar eee nee —— 
THE BASTIAN- ; 
BLESSING COMPANY ADDRESS Ps 
: 


SOCHSHOSSSSSSSSSSSSSSHSSHSSHSSSSSSSSSHSSSHSSSHSSHSSSSSSSSSSSSSHSSHSSESESESESESESE 
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BRAZING alloy is appied with glass 
dropper. Finished compre:sor turbine will 
have more than 60 brazed parts. 


Close toleranc2s 
on turbine hele! 
by furnace brazing 


UNUSUALLY CLOSE dimensional 
tolerances in a stainless stee| com- 
pressor turbine are being achieved 
while simultaneously furnace hraz- 
ing more than 60 separate parts. 


The turbine, produced by Tire 
United Tool & Die Co., West Hart- 
ford, Conn., is a critical part in the 
air conditioning system on the B-58 
Hustler bomber. 

Brazing is performed by Wall 
Colmonoy Corp.’s Stainless Pro- 
cessing Division at Morrisville, Pa. 

Among the compressor’s com- 


ponents are nine main vanes, 18 





exit guide vanes, 18 rib plates and 
12 studs which are brazed into 
place in a pure dry-hydrogen 
furnace at 2,150 F. Vanes and rib 
plates are fabricated of AISI 347 


| stainless steel; studs are made of 


HS Spec 279 Type 2. 


Typical of the close dimensional 


specification held in the turbine as- 


sembly are: 

(1) Stud circle diameter, which 
is more than 5 1/4 in., is held to 
size within 0.002 in. 

(2) Turbine assembly ID is held 
concentric within 0.005 in. 

(3) Centerline of each stud is 
held square with the turbine as- 
sembly ID surface within 0.010 in. 
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The Linde Oxygen Converter provides 
a far greater oxygen supply in 1/7 the 
space and 237 Ibs. less weight than 
compressed-gas containers. 


2 . 


ae GLE ENCORE tH ip et 
pH a 


2 _s. 73 244, 
LINDE COMPANY 
FACTORY LABORATORY X-RAY 

4 20 6 0 


: ; i. ee 
Five-position radiographs on Kodak Industrial X-ray Film, Type AA, check the integrity of the Heliare girth 
welds on this oxygen converter manufactured by Linde Company, Division of Union Carbide Corporation. 


A high-flying airplane can now carry its oxygen supply 
in a Linde converter that weighs 237 lbs. less than the 
usual jumbo-sized cylinder and occupies only 7.9 cu. ft. 


In making a container to carry liquid 
oxygen, Linde Company was faced 
with the problem of holding ex- 
tremely high pressures and low tem- 
peratures. The problem was solved 
by using an inner and outer sphere 


with high vacuum as insulation in 


between. The seams are Heliarc weld- 
ed and each proved sound by radiog- 
raphy with Kodak Industrial X-ray 
Film. With this assurance Linde has 
extended its 90-day guarantee on 
the vacuum insulation to a full year. 

This is another example of the way 


radiography helps to further the use 
of the welding process, and increase 
the value of welded products. 
X-ray testing can save your com- 
pany time and money. Consult an 
x-ray dealer or write us for a Kodak 
Technical Representative to call. 


X-ray Division EASTMAN KODAK COMPANY Roctester 4, N.Y. 


Now in the NEW Ready Pack... Kodak Industrial X-ray Film, Type AA and Type M 


4) 
/| 
Pe 
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in a light-tight envelope. 


@ No darkroom loading—each sheet sealed 


@ Just place Ready Pack in position and 


expose —film protected from dust, dirt, 


light and moisture. 


In the darkroom—just pull the rip strip, 


remove film and process. 
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Stainless steel electrode coatings identified 


Question: 

Do stainless steel electrode coat- 
ings vary for each type and manu- 
facturer, and if so, what are they? 


Answer: 4 

All stainless steel electrodes, re- 
gardless of their manufacturing 
source or analysis, are coated with 
one of two fundamental types of 
coating — lime or titania. 


These two types differ consider- 
ably in operating characteristics, 
yet both are capable of yielding 
excellent weld metal. 

The titania coating is usually 
considered the more desirable from 
an operating standpoint. It can be 
identified by the following char- 
acteristics: 

The puddle is small; the molten 
slag moves rapidly to the back half 
of the puddle and has very little 
tendency to interfere with the 
welding operation. 

After solidification, the slag is 
hard, glassy and usually black. It 
is easily and cleanly removed ex- 
cept in a tight vee. A positioned 
fillet bead is flat to concave, and 
all beads are even in width and 
have a smooth, lightly rippled sur- 
face. 


This type of coating produces 
the best appearing weld and a 
bead that requires a minimum of 
polishing where a finished surface 
is required, according to The Mc- 
Kay Co., Pittsburgh. 

The lime coating, on the other 
hand, may be recognized by the 
larger, hotter appearing arc pud- 
dle. The slag freezes rapidly and 
aids the weldor in controlling the 
deposit when welding vertically. 
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Hence, this type of coating is gen- 
erally considered best for vertical 
operations. 

The slag, when cooled, is more 
porous and crumbly and is remov- 
ed easily under most conditions. 
The positioned fillet bead tends to 
be convex in shape, and all beads 
are rougher and less regular in 
width than those produced by ti- 
tania coated electrodes. 


Question: 

We are having problems weld- 
ing Ledloy steel. Could you offer 
any solution? 


Answer: 

Since you do not specify the 
problems you are encountering in 
the welding of this leaded steel, it 
is difficult to offer a solution. 

According to the manufacturer 
of this steel, Inland Steel Co., Chi- 
cago, there is such a low addition 
of lead (0.15 to 0.35%) and it is 
so well dispersed that there should 
be no harmful effect on welding 
operations. 

This distribution of lead has no 
appreciable beneficial or harmful 
effect on the mechanical properties 
of the steel because these prop- 
erties are determined by the basic 
chemical analysis of the particular 
leaded steel. Therefore, leaded 
steels can be torch-cut, welded, 
brazed or heat-treated in the same 
manner as the basic steel. 


Question: 

What causes small, transverse 
cracks when welding N-A-Xtra 
steel? I am using a 3/16-in.-dia- 
meter E-11018 electrode to join 
preheated 1-in.-thick material to 
%-in.-thick material. 
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Answer: 

The steel you are welding is a 
high yield strength type, which is 
quenched and tempered, and has 
a high hardenability. Alloy Rods 
Co., York, Pa., states that such 
steels can be successfully welded 
only with low-hydrogen electrodes 
which may or may not contain iron 
powder. 


Hence, the E-11018 electrode 
selected for this application is cor- 
rect since it is classed as a low- 
hydrogen, iron-powder type. These 
electrodes have been made by the 
manufacturers to have an extreme- 
ly low hydrogen content. 

The transverse cracking you 
have described is typical of that 
encountered with highly restrained 
joints in such steels when the hy- 
drogen content of the welding at- 
mosphere is on the high side. 

Usually the cracks are caused 
by the fact that the electrode coat- 
ings have been allowed to reab- 
sorb water from the atmosphere 
(by too-long an exposure in air be- 
fore use) or by condensation of 
moisture on the steel plate to be 
welded. 


Correction is made by placing 
the electrode in a drying oven at 
a temperature of 225 F or higher 
immediately «fter removing it from 
the hermetically sealed container 
and until just prior to use. The 
plate to be welded should also be 
preheated to a temperature be- 
tween 225 and 250 F. 

The plate material should, of 
course, be cleaned of any oil, paint 
or greases prior to welding since 
these would also be a source of 
the troublesome hydrogen. 
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‘SMlentben Seconds from service 


Whatever the job... welding, cutting, brazing, or metal conditioning... . 
you are only seventeen seconds from service when you call your nearby 
NCG dealer. Stocked with a complete line of NCG industrial gases, arc 
welders, electrodes, torches and rods, and related accessories; your NCG 
dealer provides prompt delivery of the equipment and materials needed to 
keep your production timetable on schedule. 

Equally important, you profit from the broad experience and know-how 
of NCG when you call your NCG dealer. He knows the business and can 
ably assist your organization in getting the job done right without false starts 
or costly mistakes and delays. 

For prompt supply, expert service, and guaranteed satisfaction; look in 
the Yellow Pages under “Welding” and call your NCG dealer. 


© 1960, CHEMETRON CORPORATION 


INDUSTRIAL GASES 


NATIONAL CYLINDER GAS 


DIVISION OF CHEMETRON CORPORATION 
840 N. Michigan Ave. Dept. E-2N 
Chicago 11, Illinois 


| CHEMETRON / 
Rate AA RE A 





STEP-ON FENDER, fabricated from checkered floor plate “ 
supplied by Jones & Laughlin Steel Corp., Pittsburgh, SUBMERGED ARC automatic 
is welded to a mounting angle before final assembly. 
Pattern gives firm footing when tying a boat to 
trailers made by Riverdale Boat Trailers, Riverdale, 
Mich., users of the plate. 


welding boom begins inside weld 
on pipe section for Trans-Canado 
Pipelines. Welding equipment 
features twin heads from Linde orn Homlephere is welded 
Co., Now York City. by Allis-Chalmers Mfg. Co., 
Milwaukee, for Argentine 


LARGEST wet process rotary 


cement kiln in the West- 


firm. 


Li X 


MIG welding process by 
British Oxygen Canada 
itd., Toronto, simplifies 
welding of heavy struc- 
tural sections for con- 
struction at York Steel 
Co., Toronto. 

















Brazing used for 


tube cooling parts 


COOLING RADIATORS used to absorb 
the heat of electronic tubes are 
being assembled with silver and 
gold brazing alloys. 

As electronic gear becomes more 
and more complex — and must be 
confined in smaller and smaller 
spaces — the amount of heat gener- 
ated rises to a point where it ac- 
tually endangers the components 
themselves 

The cooling units, made by the 
Baker Setting Division of Engel- 
hard Industries, Inc., Newark, 
N.J., range in size from 1% in. in 
diameter to parts as large as gal- 
lon jugs. 


Jewelers’ skills possessed by per- 
sonnel in the division play an im- 
portant part in the assembling of 
these components. 

Most of the cooling units oper- 
ate by radiation or convection, or 
a combination of both. Generally 


made of copper, they consist of a 


series of sheet metal fins formed 
around a hollow core into which 


e 


THESE complex metal assemblies are used 
to dissipate heat generated by tubes in 
tronic equipment. 


the tube fits snugly. Others, which 
work by fluid convection, are de- 
signed with a series of connecting 
hollow chambers through which 
water passes. 


In some small radiators the fins | 


are formed as a continuous zigzag 
strip in such a way that, when they 


are bent in circles, the ends come | 
together perfectly against the side | 


of the ring. 

Then they are brazed simultan- 
eously when the ring is brazed to 
the fins’ edges. 
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Profit through 
E.A.Il. Research 





Uniform, through-and-through heating of the 
thickest sections of the big stainless steel 
valves was provided by the Smith-Dolan 
method, with precision control of temperatures 
(2-hour dwell at 1900°F.). Drawing shows 


cross-sectional dimensions. 


Standard Smith-Dolan units come equipped 
with eye hooks and wheels for easy portability, 
and with instrumentation for recording per- 


manent charts of the heat run. 








SMITH-DOLAN 
On-the-Job HEAT TREATMENT 


Solution to Weld Embrittlement Problem 
at Consolidated Edison 


Public utilities are among the largest users of the Smith-Dolan System 
of Low-Frequency Induction Heating. They want to keep their service 
uninterrupted, their costs low, and they find that this portable system 
simplifies the problem of pre-heating and post-annealing in producing 
sound welds, and in making dependable repairs. 


A typical application of the system by a public utility was described in a 
recent article in Welding Design & Fabrication.* At Consolidated Edison’s 
No. 10 Turbine Generating Station in New York City, two large steam 
pressure valves made of Type 347 stainless had to be repaired because of 
weld embrittlement. Removal to the shop for heat treatment would have 
proved costly and time taking. With the Smith-Dolan portable units, the 
work was completed on the job within |2 hours. 


Learn about the savings and other benefits your company can obtain from 
the Smith-Dolan System. It is today’s most versatile heat treating method, 
simplifies and upgrades work quality in numerous applications. Write for 
brochure, “Smith-Dolan System of Low-Frequency Induction Heating.” 


*Reprints available without charge 


Rental Against Purchase — Get first-hand proof in 
your own plant without capital investment. 











152-3 Jelliff Ave. 
Newark 8, New Jersey 


ELECTRIC-ARL 
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AMMMMM — SPOT WELOMENTS 
LIKE PERFORATED PAPER. 
THAT'S NEW/ 





NOW YOU JUST FOLLOW THOSE 


TUFFALOY CATALOG SUGGESTIONS, 


AND YOU'LL SEE AREAL <> 
IMPROVEMENT / 


ED) 


é prncwathac 


9% yz7 TO THE RESCUE 


BURN -THROUGH / WARPING / 
ALL KINDS O' TROUBLE, DOC! 
WHAT M I GONNA DO? 


TUFFALOY COLD FORMED TIPS 
do a better job than forged or 
cast tips. But you weld better 
with any electrode when you 
follow the suggestions in the 
Tuffaloy catalog. It has infor- 
mation on tips, shanks, holders, 
bar stock, accessories 

and prices. Call your 

Airco or Tuffaloy office. 


TUFFALOY 


AIR REDUCTION SALES COMPANY 
A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 
Air Reduction Pacific Company; Air Reduction Canada Limited 





Warehouse stocks in all 
important cities ond towns. 


” 
00 mace onese?™™ 


PRODUCTS CORPORATION 


EMPIRE STATE BLDG., NEW YORK 1, NEW YORK 


PLANTS: Keokuk, lowa; 


Pryor, Oklahoma; 


and Shawinigan Falls, Quebec, Canada 
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Induction heating 
forms plier handles 


To mmprove the metallurgical qual- 
ity and finish of their product, one 
of the nation’s largest pliers manu- 
facturers decided to heat its han- 
dle blanks rather than form and 
trim them cold. 

A 1,300 F heat had to be 
reached and cost studies indicated 
that induction heating would do 
the job most economically. 

Induction Heating Corp., Brook- 
lyn, N.Y., provided the machine 
which turns out a minimum of 
2,000 small units per hour and 
improves quality at the same time. 

The result incorporates a semi- 
automatic conveyor and two-turn 
conveyor type work coil. Parts 
are hung on holding pins at the 
right side of the conveyor and pro- 
gress toward the left through the 
work coil. 

Conveyor and coil are powered 
from a 25 kw generator; trans- 
mission is variable speed, sprocket 
and chain type. 


NINE sizes of plier handles are formed 
and trimmed on induction heater. 


The work coil consists of two 
turns of heavy water-cooled cop- 
per members and heavy staetite 
support insulators all mounted on 
heavy aluminum plates and sup- 
ported by cast bronze brackets. 
Since the coil is only two turns, it 
operates at a very low voltage but 
high-amperage current to prevent 
possible shock and _part-to-work- 
coil arc-over. 

The installation was planned to 
handle a total of 28 types of plier 
handles, which can be made pos- 
sible by moving the part holding 
blocks and work coil. 
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ra ° 
throw 360 radial x-ray beam 
-“ makes light work of tough 


radiographic jobs like these 
[// 
} 





Inside-out one shot circumferential 
radiography of tank-head welds: 
the forward-thrown radial beam 
gets the whole corner. 














Circumferential radiography of girth 
welds: the wide-band 30° projection 
x-rays the full seam with width 

to spare on either side. 








Easy setup for simultaneous 
panoramic radiography. 


find all this in the 


<< uw 


> 


y 


7 “pac _ A oe White Plains, N. 
bles or water s ¥ 





Easy to position anywhere... 
here it is being lowered for aes ne ci 

“one-shot” radiography of a es im inve: will pay manifold 
massive girth weld. : s for years for a modest outlayof 


ee 


a mat d . “ x ‘ A ll 
CTT et)-ifor everything in industrial radiography 
portable x-ray units—130 KV, 160 KV, 200 KV, 260 KV 


x-ray units—5 to 50 KV, 150 KV (stationary and mobile), 270 KV portable, 
260 KV heavy-duty 


units for isotope radiography—sources, equipment, containers for Iridium 2 
Cobalt ©° and Thulium '7° 


.-. films, tanks, darkroom sundries, illuminators, everything 
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LOOK 


...at this “Jack 
of all welding jobs” 


MaT Murex Muretran* 
All-Purpose Welder 


Most versatile welder ever de- 
veloped ¢ Instant changeover 
to manual, automatic, inert- 
gas spot, MIG and TIG weld- 
ing « Unique plug-in timers 
for gas pre-flow, post-flow, 
high frequency drop-out, spot 
arc ¢ Patented, dual coil wind- 
ings in saturable shunt trans- 
former ¢ Sealed silicon recti- 
fiers assure highest efficiency, 
long life * AC-DC or AC models 
e Write for data sheet. 


*Trademark 


welding 
products 


METAL & THERMIT CORPORATION 
Genera! Offices: Rahway. New Jersey 
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VIPs in review 


Alfred T. Rider will move to St. 
Louis and become district sales 
manager for Missouri, eastern 
Kansas, central and southern IIli- 
nois and the western border coun- 
ties of ‘Tennessee for Bastian- 
Blessing Co., Chicago. Rider will 
handle much of the area covered 
by the late Harry Kaye. 


Richard E. Love has been ap- 
pointed marketing manager of the 
Instruments Division of The Budd 
Co, Philadelphia. Love will be 
responsible for sales, marketing 
and promotion. Budd has also ap- 
pointed Eugene F. Klumb district 
sales manager of the 
controls section. 





electronic 


The Lincoln Electric Co., Cleve- 
land, has named A. F. Boucher 
assistant general sales manager. 
Boucher has been Detroit district 
manager. Lincoln has also trans- 
fered Ronald C. Pierce from Sa- 
vannah, Ga., to Mobile, Ala. James 
T. Hart and Richard K. Lore have 
completed a one year training 
course at the factory and have 
been appointed to Lincoln’s staff 
of field engineers and assigned to 
Memphis and Atlanta, respectively. 


F. L. Blodgett has been appointed 
general manager of the Hard Sur- 
facing Div., Alloy Rods Co., York, 
Pa. Prior to this appointment, 
Blodgett was the firm’s general 
sales manager. 


Blodgett Fahrenholz 
Robert C. Fahrenholz has been 
appointed plant superintendent of 
Rexare, Inc., West Alexandria 
Ohio. Fahrenholz, who joined the 
engineering staff of Rexare in 
1956, succeeds the late Kenneth 
Aligrunn. 


Cincinnati Milling Machine Co., 
Cincinnati, has named Charles E. 
Reichel Chicago district sales man- 
ager of the products division. He 
succeeds George E. Parker who 
has been promoted to assistant 
sales manager of the division. 


Fred Shaltz, formerly representa- 
tive for Hydro-Line Mfg. Co. has 
been named Eastern Michigan re- 
presentative for Helfrecht Machine 
Co., Saginaw, Mich. 


In another change at Helfrecht 
Machine Co., Tom W. McMullen, 
formerly chief electrical engineer 
for United Welder Corp., Detroit, 
has been made chief welding engi- 
neer. McMullen will have direct 
contact with sales and engineering 
on special machinery applications. 


McMullen 


Poole Klasson 


Alfred Eisenlohr has been appoint- 
ed manager of the plasma bond 
division at Thermal Dynamics 
Corp., Lebanon, N. H. John W. 
Poole, formerly with Bell Tele- 
phone Laboratories, Whippany, 
N. J., has joined Thermal Dynam- 
ics as sales engineer. Thermal Dy- 
namics has also named George A. 
Klasson as supervisor of the plas- 
ma flame cutter department. 


William McGahey, Jr. has been ap- 
pointed representative for process- 
ing and fabrication services for 
Wallco and Stainless Processing Di- 
visions of Wall Colomonoy Corp., 
Detroit. McGahey will serve cus- 
tomers in Indiana in sales of tub- 
ular and brazed assemblies and 
heat treating and bright annealing 
services, 


Simon “Si” Fisher, general manager 
of National Electric Welding Ma- 
chines Co., Bay City, Mich., has 
been elected president of the firm 
replacing Edward C. Smith who 
resigned to become chairman of 
the board. Fisher joined National 
Electric in 1935 as a shop electri- 
cian. 
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Doan Ryle, a specialist in portable 
industrial X-ray equipment and 
non-destructive testing operations, 
has been named manager of the 
newly formed X-ray division of 
Labquip, Inc., midwest distributor 
for Balteau Electric Corp., Stam- 
ford, Conn. As divisional manager, 
Ryle will be responsible for sales 
and service in the Illinois, Michi- 
gan, Wisconsin and Indiana terri- 
tory. 


Robert S. Ames has been appoint- 
ed general manager of Sonobond 
Corp., subsidiary of Aeroprojects 
Inc., West Chester, Pa. Two other 
new Sonobond executive appoint- 
ments are David D. Kirkpatrick, 
director of sales; and W. N. Rosen- 
berg, manager of engineering. 


Stanley R. Burleson has been 
appointed application engineer of 
Wall Colmonoy Corp., Detroit. 
Burlson, who has been in the weld- 
ing industry for more than eight 
years, will serve customers in Okla- 
homa. 


+ Burleson Lyle 


Stulz-Sickles Co., Elizabeth, N. J., 
has named W. C. Lyle, Jr. district 
sales manager for the east-central 
section of the U. S. Lyle was 
formerly associated with Industrial 
Electrical Appliance Industry. 


Emerson Electric Mfg. Co., St. 
Louis, has elected William L. 
Davis executive vice president. 
Davis will serve as general man- 
ager of the electronics and avion- 
ics division. 


At Air Reduction Sales Co., New 
York City, Dr. J. T. Hugill has 
been made manager of tonnage 
products sales. 


Charles L. Costa has been ap- 
pointed to the new position of 
field manager of the product serv- 
ice division of The Black and 
Decker Mfg. Co., Towson, Md. 
Costa will supervise the firm’s 
product service organization 
throughout the United States. 


Goodrich Welding Equipment 
Corp., Hudsonville, Mich., has 
named George I. Cohen sales re- 
presentative in New England and 
the Eastern Seaboard States. Co- 
hen was formerly in charge of 
sales for Ames Spot Welder Co., 
Brooklyn. 


Cohen Clark 


W. R. Lummis recently retired 
from the presidency of Lummis 
Mfg. Co., Pasadena, Calif., and 
was elected to the newly-created 
office of chairman of the board. 
D. R. Lummis was elected presi- 
dent and C. H. Clark was made 
vice-president and general man- 
ager. 


Norton Co., Worcester, Mass., has 
appointed Irvine F. Williamson 
superintendent of the firm’s Santa 
Clara, Calif., plant. Williamson 
joined Norton in 1954 as an in- 
dustrial engineer. 


At a recent directors meeting, 
R. B. Hazard, vice president and 
sales manager of rubber and pack- 
ings for Raybestos-Manhattan, 
Inc., Passaic, N. J., was elected 
director of the corporation. 


Died... 

Claud L. Hess, 76, one of the 
founders of Acetylene Service Co., 
Denver, died recently after a heart 
attack. Mr. Hess was an employee 
of the Prest-O-Lite Co., starting in 
1906, and formed the Denver firm 
in 1919. He is survived by his wi- 
dow, Stella; a son, John C, of Den- 
ver; four daughters, Mrs. Jordan 
Butler of Providence, R. I., Mrs. 
Dent L. Lay of Washington, D. C., 
Mrs. William Tyler of Winchester, 
Mass., and Mrs. Lyman Roach of 
Denver; and 14 grandchildren. 


Edgar N. Luckey, 69, former di- 
rector of sales of Welsh Mfg. Co., 
Providence, R. I., died Oct. 17 
while attending the 1960 National 
Safety Congress in Chicago. Mr. 
Luckey had been active for more 
than 30 years in the industrial 
safety and welding field. Mr. Luc- 
key is survived by his widow in 
Baltimore. 
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Generali Offices: 


LISTEN 


... to this: silicon diodes 
deliver DC most efficiently 


MaT Murex DC 
Rectifier Welder 


Offers best type of rectifier for 
this service: non-aging silicon 
diodes—hermetically sealed « 
Assure long life, extremely de- 
pendable operation, as. much 
as 98% efficiency « Machine 
designed for instant recovery 
voltage: arc easily struck, 
stabilized, maintained « Easy 
settings: simple selector and 
knob control for current range, 
polarity « Write for data sheet. 


METAL & THERMIT CORPORATION 
Rahway, New Jersey 
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IN SUMMARY... 


Fen-Thread Machine Co., Inc., Philadelphia, has moved its entire production 
facilities to larger headquarters at 1910 N. Marshall St. . . . F. W. Gartner Co., 
Houston, Tex., has announced an expansion program representing an investment 
of some $75,000 . . . National Electronics, Inc., Geneva, Ill., has built a 23,000 


sq ft addition to its Stevens St. plant and has set up a new Thyratron-Rectifier 
ae , 





Installation of Tig equipment for cutting stainless plate 
(see cut) has been completed at four of Joseph T. Ryer- 
son & Son, Inc.’s steel and aluminum service centers. Elim- 
ination of the intermediate step of removing burnt powder 


edges is expected to show a saving on machining costs for 
users. . 


The research center of Armco Steel Corp., Middletown, Ohio, recently com- 
pleted its 50th year of operation. Armco has also opened a new sales office at 
1834 Penbroke Rd., Greensboro, N.C... . The Resistance Welder Manufacturers’ 
Association has published three new bulletins, “Seam welding galvanized steel,” 
“Tip life studies in the spot welding of 5052 aluminum alloy,” and “Effect of 
zine coatings on resistance seam welding of sheet steel.” Cost of each is 50 cents. 
RWMA’s address is 1900 Arch St., Philadelphia 3, Pa... . 


Expanded and improved quarters for its welding service and training activities 


in the Southwest have been occupied at 2366 Irving Blvd., Dallas, by Eutectic 
Welding Alloys Corp., Southwestern Div., Inc. . . . General Vacuum Corp., East 
Boston, Mass., has been awarded a contract by the Research Laboratories of 
General Electric Co., Schenectady, for the design and construction of a new, 
large scale vacuum facility... . 


Square-D Co., has moved its Detroit district sales office back to the Madison 
Heights Plant... D. S. Kennedy & Co., Cohasset, Mass., has formed a commercial 
welded products department . . . Niagara Welding & Boiler Works, Inc., Niagara 
Falls, N. Y., has changed its name to Niagara Weldments, Inc. . . . To increase 
production of their pickling lines, Armco Steel Corp., Middletown, Ohio, has in- 
stalled a processor to break up the scale and reduce time required in the pickling 


The largest commercial vacuum heating furnace in the 
U. S. (see cut) is now in use by Aerobraze Corp., Wick- 
liffe, Ohio in its new plant in Eastlake, Ohio. Maxi- 
mum operating temperature of furnaces at the plant is 
2,600 F and the lowest vacuum condition obtainable is 
0.1 micron... 


Dye Oxygen Co., Phoenix, has opened a new branch at 221 Chelsea Dr., El 
Paso, Tex. . . . United States Steel Corp.’s Gary steel works will soon be the site 
of one of the most modern plant metallurgical laboratories in the steel industry 
... A contract to design and construct the S-6 Atmospheric Satellite’s stainless 
steel structure has been awarded to The Budd Co., Philadelphia, by the National 
Aeronautics and Space Administration. 
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NOW—join any 
commercial metal 
to any other 


All-State provides the right alloy, 
right finish, right flux, and the 
right service so you can join any 
commercial metal toany other—on 
production line or in maintenance. 


If you have a welding, brazing or 
soldering problem (automatic or 
manual) there is an answer 
among All-State’s specially pro- 
duced alloys and fluxes. 


This answer may be as near as 
the nearest of over 1000 All-State 
distributors here and abroad. Or 
just write or phone (WHite Plains 
8-4646) our Technical Depart- 
ment and Laboratories, White 
Plains, N. Y. A few minutes and 
a few pennies might save you 
thousands of dollars. 


To help you know the line and 
select the alloy and flux best 
suited for each job, All-State 
publishes a 56-page INSTRUCTION 
MANUAL, free to interested users, 
Also, a special ALUMINUM 
-MANUAL containing 36 pages of 
data on aluminum alloys and 
how to join them. If you work 
with aluminum, ask for a copy. 


To serve you, All-State maintains 3 factories, 
4 warehouses (White Plains, N. Y.—St. Louis, 
Missouri — South Gate, California — Toronto, 
Ontario, Canada) and a central Technical 
Department and Laboratory at headquarters. 


>» ALL-STATE WELDING 
oe 
HAZ) ALLOYS CO., INC. 
WHITE PLAINS, NEW YORK 
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Airless blast cleans 
metal furniture 


TO REMOVE MILL SCALE, welding 
flux and spatter, and forging scale 
from metal components, airless 
blast cleaning proved to be the best 
answer for a midwest furniture 
manufacturer. 

Wire brushing and pickling 
proved to be too costly and time 
consuming for Lee L. Woodard 
Sons, Owosso, Mich. In addition, it 
sometimes failed to clean all sur- 
faces satisfactorily. 

Due to the size and shape of as- 
sembled pieces, an airless blast 


WROUGHT-IRON pieces before and after 
blast cleaning. 


cleaning machine, manufactured 
by Wheelabrator Corp., Mishawa- 
ka, Ind., filled all cleaning require- 
ments. 

With its 96-in.-diameter work 
table, the unit can accommodate 
the largest of furniture. In two 
minutes’ time, loads consisting of 
dozens of pieces are uniformly 
cleaned by the hard-hitting abra- 
sive blast. 

After cleaning the pieces are 
bonderized. With the possibility 
that the finished furniture — 
wrought iron tables, chairs, tea 
carts, etc. — will be exposed to 


HERE, pieces are arranged on a swing 
table. 


weather, the painted finish is ex- 
tremely important. With the blast 
technique, paint adhesion is great- 
ly improved due to the uniformly 
cleaned surface. 


1960 





YOUR BEST MOVE... MOVE 


wih MERRILL 


MATERIAL HANDLING 
DEVICES FOR THE MOST 


Softy me 


Imitated, but never duplicated, 
Merrill Lifting Clamps are Drop 
Forged to give you Safety in Hand- 
ling and Economy in Operation. 




















SIZES 





FEATURING 
THIS 


LARGE OPENING “G” CLAMP 
Designed for lifting and rolling 
extra heavy and extra thick 
plates and slabs. Standard 3” 
ranges to 12”. All capacities. 








Over 25 Material Handling 
Devices described in our 
catalog C-2. 


Ask for a copy. 
MERRILL BROTHERS 


of D 


P, Drop & Press Fora 


56-81 Arnold Ave., Maspeth, N. Y. 
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Reprints from WE 


Reprints of certain articles published in Welding 
Engineer are still available. A list of these appears 
below. Reprints may be obtained for 15 cents each, 
except where otherwise noted. Payment must ac- 





Fundamentals of wear resistant overlay 

Explains causes of metal deterioration and how to 
avoid it and how to select a welding process for hard- 
facing. This reprint 25¢ each. 
Techniques for torch brazing aluminum 

Procedures and techniques for brazing aluminum, 
are detailed. Includes data sheet on brazability of 
aluminum alloys plus four tables listing commercial 
products and their characteristics. This reprint is free. 
Design for welding 

Basic knowledge required when designing, or re- 
designing for welded construction is detailed and dis- 
cussed. Sixteen page reprint includes 11 data sheets. 
The meaning of weldability 

Weldability of carbon steels and alloy steels, as 
well as some other metals, is discussed. Sixteen page 
reprint includes three data sheets. 
Tungsten inert gas 

A 16 page report on the history, theory and appli- 
cation of the Tig welding process. Includes data sheet 
on proper current selection. This reprint is free. 
Welding of dissimilar metals 

Complete details on welding dissimilar metals using 
NiCrFe electrodes and wires. Eight page reprint in- 
cludes charts on properties, test results and data sheet 
on properties of other metals. 
Acetylene 

A 12 page salute to the IAA and acetylene, details 
the great success of this gas. Includes a history of 
the IAA and “The Acetylene Journal.” 


company all orders. For quantity orders, write for 
special prices. Order by title from: Reprint Editor, 
Welding Engineer Publications, Inc., Box 28, Morton 
Grove, Ill. 





and materials to be used. Data sheet on properties of 
non-metallic fixture materials included. Free. 
Selection, welding of CrMo alloy steel pipe 

Discusses determining factors in selection of chromi- 
um-molybdenum alloy steels and evaluates the effects 
of pre- and postheat treatment on weld properties. 
Filler metals for joining 

Brazing filler metals are detailed and each group is 
analyzed. Includes data sheet on how to select silver 
brazing alloys. 

Production welding controls ; 

Discusses how material, labor and overhead effect 
total production welding costs, and how certain con- 
trols can result in greater time and dollar savings. This 
reprint is free. 

New aluminum alloy not prone to brittle fracture 

Extensive testing of 5083 aluminum alloy proves it 
has excellent weldability and weld ductility, and a 
good resistance to corrosion and stress corrosion. Test- 
ing for brittleness is detailed. This reprint free. 
Explosive welding and forming open another door 

A report on one of the newest entries into the weld- 
ing industry, and how one pioneer company turned 
theories and practices into realities. 

Our modern-day mythology 

A rebuttal to some old-wives tales about the hazards 
of welding fumes, plus safety recommeridations for 
situations where hazards might develop. 
Understanding weld distortion and shrinkage 

Causes of distortion and shrinkage ean be deter- 


Fixtures for brazing 


mined if weld heat is understood. Eleven drawings are 
Presents requirements for designing brazing fixtures 


used to illustrate this welding problem. 

















NEW MODELE *407 REACHES 
NOUVEAU HIGH IN PERFORMANCE 


C.. 


} 
{ 
(¢ 
} 
| 


14,000 amps « high 
pressure * welds from 
lightest gauge up to x.) | Lace ApS Complete with Timer 
2 x ¥e” + fully auto- a. ial A ¢ 

matic single and re- fa / $1720 
peat action « air sgn ts tiene 
operated + water without notice. 
cooled « ski-lift type 

gyroscopic suspension 

* 10” throat. Extension 

arms up to 30” avail- 

ahle. 





A wide Variety of Moriels 
Available for Every !ob. 


Illustrated Literature 
on Request. 


Dealer Inquiries Invited. 


CW 
i, 


uthery Machine Tool Corporation 
38-31 CRESCENT STREET, LONG ISLAND CITY 1, NEW YORK 
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~ See how A. 0. Smith makes industry's 
O only extra-heavy-duty welding machine 
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Smith Extra-Heavy-Duty welders 
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just tear along dotted lines 


To detach 





ONLY A. O. SMITH LETS YOU PAY YOUR 


MONEY AND TAKE 


Through research ES 
AOS 
( i Fa: Se 


WELDING PRODUCTS DIVISION 
Milwaukee 1, Wisconsin 


A. O. Smith INTERNATIONAL S.A 
Milwaukee 1, Wis., U.S.A 


A !l t.@m 


YOUR CHOICE! 


Why pay your money and take a chance? 
A. O. Smith lets you pay your money 
and take your choice __a value choice of 
both Extra-Heavy-Duty and Standard-Duty 
welding machines. 


The value gauge on the front of this 
advertisement tells the inside story of 
A. O. Smith Extra-Heavy-Duty welders. It 
reveals that A. O. Smith is the only 
manufacturer that still builds a real 
Extra-Heavy-Duty welding machine — a 
welder designed and constructed with 
safety factors established 20 years ago 
for long life under the most severe 
operating conditions. 


But, of course, for standard duty, 
A. O. Smith offers the MonArc shown at 
left. Here is industry’s quality, low-cost 
welder. Available in 300, 400 and 500- 
amp models. More copper in the coils 
than any other competitive welder of the 
standard class, means this rugged welder 
will give you years of dependable 
operation. The MonArc is the picture of 
compactness. It racks! It stacks up to 
three high! It slides under a bench. Fits 
where others take up valuable floor space 


See them both at your A. O. Smith 
distributor. Or write for full details 





New products. iss em ee « oe MRO eee 


lube welder 

Stainless steel tubing and fittings 
can be automatically welded in any 
position from horizontal to vertical with 
only 6-in. clearance required from tub- 
ing center to adjacent obstacles. Welder 
is completely independent, except for 
necessary inert gas and welding leads, 
making it possible to use in remote areas 
or on different floors away from ac- 
tual arc welding machine. Interchange- 
able adapters are furnished to permit 
accurate welding of sanitary tubing and 
fittings up to 3-in. OD. Standard adapt- 
ers included, 1%, 2 and 2%-in, OD. 
Other sizes available on special order. 
Control box weighs 6% Ib; welder 
weighs 19% lb. Latter Mfg. Co. 

Circle No. 1 


Projection welder 


Press type projection welder equipped 
with special four-station dial-type upper 
die holder permits operator to choose 
station by pressing button. Unit has 48- 
in. throat depth from center line of slide 
to front face of frame and lower arm is 
made of fabricated steel with cast cop- 
per conductor. Unit is powered with 
500-kva water-cooled welding trans- 
former arranged with 16 heat-regula- 
tion steps, and can provide maximum 
secondary short circuit amp of 100,000 
amp. Unit’s anti-friction roller bearing 
slide is operated by 12-in. diameter air 
cylinder developing a maximum weld 
force of approximately 9,000 Ib at 80 
psi air line pressure. The Federal Ma- 
chine & Welder Co. 
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Hardfacing rods 


Cast and centerless ground hardfac- 
ing rods made to exact customer chemi- 
cal specifications are principally cobalt- 
base alloys with high percentages of 
tungsten, chromium and carbon and 
minor amounts of nickel. Other base 
metal types can be obtained to specifi- 
cations. Rods can be applied by oxy- 
acetylene flame or electrode coated for 
application by a-c or d-c electric arc 


deposit methods. Rods are centerless 
ground to nominal dimension for bare 
rod applications and centerless ground 
to +0.002-in. for electrode coating ap- 
plications. Bare hardfacing rods are 
available in 1/16, %, 5/32, 3/16, %, 
5/16 and %-in. diameters; %-in. to %-in. 
rods are furnished in controlled lengths 
of 14 in. and can be butt welded to 
give extendible lengths up to 8 ft. Rods 
of 1/16-in. diameter are available in 
random lengths from 6 in. minimum. 
WaiMet Alloys Co. 
Circle No. 3 


Plasma torch 


Plasma torch using an RF field to 
generate heats approaching temperature 
of the sun, yet without consuming any 
fuel or electrodes operates by using 
energy of high frequency electromag- 
netic field to dissociate and ionize gas 
molecules into component atoms and 
allowing them to recombine into origi- 
nal state. When recombination occurs, 
absorbed energy is liberated as heat. 
Electromagnetic field is created by coil 
or coaxial cable. In one unit using a 
coil, energy is generated by Amperex 
type 5866 transmitting triode operating 
at 27 me with 250-watt output. Another 
unit uses coaxial cable with energy gen- 
erated by Amperex type 7292 magne- 
tron operating in S Band (2450 mc) 
with a 1 kw output. Temperatures in 
excess of 3,000 C have been achieved 
and experiments are underway to reach 
5,700 C. Amperex Electronic Corp. 

Circle No. 4 
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Welding station 


Complete automatic welding station 
consists of 4-ft by 4-ft Ransome manipu- 
lator combined with a Model 25P posi- 
tioner joined by fitting manipulator mast 
into positioner post. Positioner can han- 
dle 2,500 Ib, has precision electronic 
variable speed drive, power operated 
tilt, and remote operator’s control sta- 
tion. Manipulator is manually elevated 
for arc height adjustment by means of 
an Acme screw; head support side beam 
carriage is manually adjusted with rack 
and pinion and lock to cover welding 
area handled by positioner table. Ran- 
some Co. 

Circle No. 5 


Safety spectacles 

Plano-type spectacles come in three 
models: Airco 60, without sideshields; 
Airco 61, with partial sideshields; and 
Airco 62 with full sideshields. Super 
hardened lenses provide impact protec- 
tion in machine or laboratory work. One 
bridge size guarantees fit for 90% of 
users without special fittings or adjust- 
ments. Air Reduction Sales Co. 

Circle No. 6 


Welding-cutting outfit 


Medium-size, full-capacity welding 
and cutting outfit available in rugged 
tool box includes full-size heavy duty 
gas regulators, full 25-ft double line 
hose, four welding tips, one medium-size 
cutting tip and all accessories. Flexible 
Star-Jet welds all metals, brazes, solders, 
and provides heat for bending, form- 
ing and cutting steel. Marquette Mfg. 
Co. 

Circle No. 7 





Next time you pick up your 


helmet...see if it gives you 
all the advantages of this 
OXWELD helmet 


G@. One-piece seamless shell molded from 
tough glass-fiber-reinforced polyester resin 
lightweight, easily cleaned, strong, non- 
warping. 

b. Flip-front glasshelder die-cast from al- 
uminum, stationary glassholder molded as 
integral part of shell for a light-tight seal. 


C. Fingertip tension adjustment to hold hel- 
met in up or down position. “CP” joints of 





durable plastic will not pass electric current. 


d. Adustable crown strap holds helmet firmly 
in choice of five positions. 


@. Rear knob instantly adjusts headband 
size over wide range without need for re- 
moving helmet. 


f. Adustable fiber chin rest assures proper 
visual alignment and maximum comfort. 


Compare these advantages with those offered by any other helmet. 
There are eight different types of OXWELD helmets and hand- 
shields. And each is designed with every advanced feature for 
maximum protection against infra-red and ultra-violet rays, sparks, 


and molten metal. 


Comfort is a big factor. OXWELD helmets have been given the 
careful detailing that provides easy, instant adjustment, snug fit, 
and the “free-floating” suspension that eliminates pressure points. 
You can choose from three sturdy shell styles. 

See them at your LINDE distributor’s. Or write for literature and 
price lists. Linde Company, Division of Union Carbide Corporation, 
270 Park Avenue, New York 17, N.Y. Jn Canada, Union Carbide 
Canada Limited, Linde Gases Division, Toronto 12. 


LINDE COMPANY 


Linde”, “Gxweld”, and “Union Carbide” are registered trade marks of Union Carbide Corporation. 
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Inert arc welders 

Inert arc a-c welders have NEMA 
rated outputs of 200, 300 and 400 amp. 
Design features simplified, foolproof gas 
afterflow device which eliminates need 
for complicated timers. Spark gap oscil- 
lator with silencing circuit included 
produces high-frequency pulses for in- 
stant starting and arc stabilization. 
Transformer uses patented dual-coil con- 
struction delivering balanced wave out- 
put for smooth operation, high starting 
voltage and high power factor. Metal & 
Thermit Corp. 

Circle No. 8 


Abrasive discs 


B14 abrasive discs available in wide 
range are made with aluminum oxide or 
silicon carbide abrasive in all types. 
Made with inserted nuts or studs as 
required for mounting, discs are avail- 
able in plain types or with perforations 
for cool and free cutting if necessary. 
Discs with radial slots for better coolant 
distribution are also available. Zoned 
discs (with increasing hardness from 
center to periphery) are made in large 
sizes to maintain uniform grinding ac- 
tion and disc thickness on work passing 
between discs. Norton Co. 

Circle No. 9 


Ultrasonic generator 


Two km _ variable-frequency ultra- 
sonic generator covers wide range of 
output frequencies, power levels, and im- 
pedances. Generator provides flexibility 
for optimum power determination fre- 
quency and impedance for specific ap- 
plications. Unit allows trial of widely- 
differing transducers and loading con- 
ditions and permits general investiga- 
tion unhampered by limited output 
values. Frequency range is 1 to 100 
ke with output up to 2 me available. 
Power ouput is continuously variable 
from 9 to 2,000 watts at frequencies 
of 1 to 50 ke, and to 1,200 watts up 
to 100 ke. Units with lower maximum 
power output are available. International 
Ultrasonics, Inc. 

Circle No. 10 


WELDING ENGINEER—December, 1960 





Power supply 

A 500 watt-second stored energy 
electronic welding power supply with 
range selector switch for finer control 
at low settings and automatic lockout 
to prevent premature discharge is de- 
signated VTW-33. Range selection 
switch permits use of full meter scale 
from 2 to 50 to 20 to 500 watt-sec- 
onds. Switching ranges automatically 
discharges stored energy, changes meter 
calibration and allows power supply to 
charge to new setting. Unit’s 2% milli- 
second pulse width at 500 watt-seconds 
is shortest weld energy discharge of any 
stored energy welding equipment, com- 
pany states. Hughes Aircraft Co. 

Circle No. 11 


Split-sleeve 

Split-sleeve, 24-in. diameter by 54- 
in. long designated for 950 psi maxi- 
mum working pressure, has body of 1%- 
in. thick firebox quality ASTM A-285 
certified steel plate, grade C. Side bars 
are C-1020 hot rolled steel. Bolts are 
1%-in. diameter B-7 alloy steel. Nuts are 
C-1018 cold rolled steel, made with 
chamfered bottoms to facilitate  seal- 
welding. Ends are turned down for 
fillet-welding to pipe. Side bar spaces 
and bolts may be seal-welded and weld- 
ing may proceed with pipeline in serv- 
ice. The Pipe Line Development Co. 

Circle No. 12 


D-c arc welders 


Three phase rectifier d-c welders 
(Idealare R3M_ series) designed to 
NEMA industrial standards of 40 volts, 
60% duty cycle, incorporate silicon 
rectifiers to produce d-c output in four 
sizes: 300, 400, 500, and 650. Output 
characteristics of rectifier design are 
engineered to prevent electrode stick- 
ing on low-current, small-diameter elec- 
trode applications. Front panel contains 
current control for continuous full range 
output adjustment without making inter- 
mediate range changes. Standard equip- 
ment includes polarity switch for re- 
versing current flow without charging 
cable connections. Wiring a push but- 
ton magnetic line contactor to strategi- 
cally placed thermostats prevents ther- 
mal damage from overload, lack of 
ventilation, or single phasing. Lincoln 
Electric Co. 

Circle No. 13 
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Fibre helmets 


Due to popular demand, old-time 
Huntsman helmets Nos. 411 (above), 
412 and 430 are now available again 
after being discontinued a few years 
ago. All models are adjustable, made of 
vulcanized fibre, and have overhead 
strap adjustable to rest across crown of 
head distributing weight of helmet over 
entire head, eliminating tight head- 
band. Kedman Co. 

Circle No. 14 


Safety hat liners 


Safety hat liners designed for outdoor 
industrial activities ere available in wide 
variety of styles and prices. New liners 
fit all hats, all workers, and feature 
lightweight durable materials for warmth 
and ease of washing. Metal-free design 
permits use by workers exposed to elec- 
tric shock hazards. Styles include Model 
FC-2 with %-in.-deep all-orlon pile lin- 
ing and Model FC-4 with removable ear 
flap that attaches to cap with all-plastic 
zipper. Jackson Products. 

Circle No. 15 


Safety glasses 


Plastic frame safety glasses (720 
series) in S-7 square shape lenses fea- 
ture universal bridge that fits 9 out of 
10 faces without adjustment. Glasses 
provide full frontal eye protection and 
come in choice of broad spatula or vinyl 
coated cable temples; flesh or translu- 
cent charcoal frame colors; 6.00C clear, 
green or didymium lenses. Sellstrom 
Mfg. Co. 

Circle No. 16 
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LINDE 
COMPANY 


| 
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your 
LINDE distributor 


It takes more than a line of weld- 
ing equipment to be a LINDE dis- 
tributor. It takes real knowledge 
of your welding needs . . . knowl- 
edge of local industry... practical 
experience and interest in efficient 
welding operations .. . 

These are some of the qualifi- 
cations that make your LINDE 
distributor so valuable to your 
business. He’s a specialist in his 
field, equipped with a complete 
stock of welding and cutting 
equipment, industrial gases, weld- 
ing rods, supplies, and accessories. 
They’re all products of highest 
quality and proved efficiency. 
Your LINDE distributor is ready to 
help you today, with equipment, 
expert advice, and the benefits of 
LINDE’s 50-odd years of welding 
and cutting leadership. 

A telephone call will prove the 
point. Look up your LINDE dis- 
tributor in the classified directory. 
Or write to Linde Company, Divi- 
sion of Union Carbide Corpora- 
tion, 270 Park Avenue, New York 
17, N. Y. In Canada, Union Car- 
bide Canada Limited, Linde 
Gases Division, Toronto 12. 


UNION 
CARBIDE 


“Linde” and “Union Carbide” are registered 
trade marks of Union Carbide Corporation. 
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Tube bender, cutter 
Automatic bending and cutting ma- 
chine can make two 90 deg bends and 
cut pipe in a four-second operation. 
Tube is set, engaged in sliding pressure 
die and advanced to clamp which in- 
stantly starts bending arm which ro- 
tates to the stop. Pressure die and 
madrel are then withdrawn and sawing 
cycle takes place. Completion of saw- 
ing cycle causes clamp to release so air 
exhausters can eject tube. Arm then 
returns to starting position to restart 
cycle. Entire operation takes four sec- 
onds. Wallace Supplies Mfg. Co. 
Circle No. 17 


Magnesium cleaner 

Bernite BR4 cleans surface of mag- 
nesium to allow spot welding and weld- 
ing. Compound will remove dirt and 
all surface oxides leaving mirror-like 
finish without changing dimensions of 
metal, states manufacturer. Cleaner is 
dry powder used in concentrations of 
1 to 1% lb to the gallon of tap water for 
two minutes. No fuming, toxicity, heat- 
ing or handling problems are involved. 
Bernard Chemical Products Co. 

Circle No. 18 


Heat treating unit 


Portable, two-in-one, corm inaticn 
heat treating unit designed ior excep- 
tional flexibility in weldment heat 
treatment is self-contained, transformer- 
type electrical heater equipped for in- 
duction and resistance heating. Unit, 
mounted on wheels, will stress relieve 
pipe weld in 2-in. to 14-in. OD pipe 
with wall thicknesses up to 2 in. at tem- 
pératures to 1,375 F, with eac!: of two 
40 kva sections in accordance with code 
requirements. Two sections can be used 
together or separately at 50 or 60 cycles 
for induction heating with 1,000 amp at 
40 volts, or 500 amp at 80 volts (using 
small wire when advantageous), or for 
resistance heating with Falcon type re- 
sistance coils. Electric Arc, Inc. 

Circle No. 19 


30 kw generator 

Ther-Monic 30 kw generator can 
produce power at high and low fre- 
quencies. By flicking selector switch, 
unit can operate at 250 to 450 ke and 1 
to. 7 me. Externally-operated built-in 
controls, coils and fixtures mounted in 
front of generator for connection to out- 
puts, and external grid adjustments on 
both frequencies are unit features. Gen- 
erator can be adapted to such diverse 
applications as soldering, brazing, an- 
nealing and hardening. Variable out-put 
transformer for low frequency opera- 
tions and completely adjustable tank for 
high frequency heating jobs are housed 
in dust-tight cabinet. Heat exchanges 
for water and cabinet cooling are built 
in. Induction Heating Corp. 

Circle No. 20 





Offset tip holder 


All-aluminum offset spot welding tip 
kolder is slice of aluminum extrusion. 
HehMers are light in weight, corrosion 
resistant and made with threaded tip 
adapters. Tip adapters carry brunt of 
holder wear at tip socket and are easily 
replaced. When alternating between 4 
RW and 5 RW taper electrodes, only 
adapter and adjustable water tube need 
be changed. Holders come in standard 
2-in. and 4-in. offset with shank dia- 
meters of %, %, 1, 1%, and 1% in. Air 
Reduction Sales Co. 

Circle No. 21 


Coated electrodes 


Alloy No. 56 for high-temperature 
service, available in coated welding elec- 
trode form, has an ultimate strength in 
solution heat treated condition of ap- 
proximately 26,000 psi at 1,800 F. 
Parts can be produced in this alloy by 
sand-, investment-, and resin shell-mold 
castings. Haynes Stellite Co. 

Circle No. 22 





TANK 
PRODUCTION 


Se «c. O 


Unit Type 
Turning Rolls 


Portable 
Turning Rolls 


Automatic Welding 
Track Supports 


MACHINERY 


Permits rapid fit-up of tank heads into tank shells where offset joggle 
joints are used. Hydraulic pressure is applied through ball-and-socket 
swivel joints that allow the head cups to set to the head. Hydraulically 
powered kick-outs speed up loading and unloading. Both headstock 
and tailstock are adjustable vertically; tailstock is 
also adjustable along the bed for various lengths of 
vessels up to 18’. 

Fit-up rolls are also available to facilitate proper 


, ; alignment and assembly of shells lacking rigidity. 
6 kde ee 





finish 


WEBB-REED OFFSETTER 


This machine forms an offset flange around shell ends to facilitate 
automatic welding tank heads. It eliminates chill rings, decreases 
fit-up time, improves the concentricity of shell ends, and aids in 
reducing actual welding time. Tight, clean joints result. Three sizes 
of Offsetters handle up to %4” plate with standard dies. Illustrated 
with Turntable for reversing shell ends when both ends are to have 
offset flanges formed. 





WEBB-REED ASSEMBLY PRESS 
Since 1881 


He WEBB oor. 


vee FEED) cauipmeNt DIVISION 


WEBB CITY, MO, U.S.A 


Pp foe oo? 


Horn Type Cylinder Flange 
Fixtures Offsetters 


Write for illustrated literature 
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Wide-vision helmet 
Wide-vision welding helmet provides 
large-view 19-sq-in. lens opening. Lens is 
seated in leak-proof non-electrical con- 
ducting neoprene holder which simpli- 
fies lens removal and replacement. Im- 
pact and fire resistant holder allows 
cover lens removal in seconds. Helmets 
furnished with fiberglass or vulcanized 
fiber and snap-in Fit-Rite headgear or 
safety cap. Flood Safety Products Co. 
Circle No. 23 


A-c/d-c welder 


Gas engine driven a-c/d-c welder 
(Model SGAD-225-L) produces 300 
amp at 30 volts a-c, or 225 amp at 30 
volts d-c welding current at 100% 
duty cycle. Unit is compact for move- 
ment on trailer or hand running gear. 
Welder functions efficiently for Mig; 


with high-frequency conversion unit it 
functions as a-c Tig welder. Unit pro- 
duces 115/230 volt single-phase 60 
cycle a-c power for operating lighting 
systems and for emergency use and can 
produce 115 volts auxiliary d-c power 
while welding. Unit is 53-in. long, 25- 
in. wide and 36-in. high, powered by 
Kohler 24.4 hp engine with electric 
starter. National Cylinder Gas Div. 
Circle No. 24 


Pipe rolls 


Adjustable pipe and tube rolls feature 
rubber tires, roller bearings, and all- 
steel construction. Unit can handle 2-in. 
to 36-in. diameter cylinders with ca- 
pacity of 1,000 Ib. Units can be ganged 
for greater capacity or for handling 
short pieces. Equipped with pilots for 
automatic alignment and a solid base 
making it ideal for field work, unit has 
no loose parts requiring adjustment. 
Roll can be used as outboard support 
for positioner or head and tailstocks as 
well as auxiliary support for turning 
rolls. Ransome Co. 

Circle No. 27 





Circle No. 209 on Reader Service Card 
imcrease 
production 


by automatic time measurement 
of manual and automatic 
electric welding 
performance 


how much 
time should a 
welding job take? 


WELD-RECORD 
provides automatic, 
permanent (paper 
tape) records of pro- 
ductive vs. non-pro- 
ductive welding time. 


Here's how 

WELD-RECORD 

helps YOU: 

1. Accurate time- 
study data 


2. Computing job 
costs 


3. Reduces downtime 


4. Setting job 


standards EASY to install... 


to use...to maintain! 


write for brochure to 


EIEN 


corporation 


Dept. E-12 2105 DAWSON ROAD ALBANY, GA. 








DURO ELECTRO 
THE DURO “STANDARD” 


Featuring “Long Jaw Design” for reach- 


ing hard to get at places. 


Cool operation-cool handling. 


Insulated handle and guard protects the 


operator. 


All parts easily replaced. 


For further information write: 


DE HOLDERS 
THE “ADJUSTABLE. TENSION” 


Easy adjusting of Spring Tension for 
your requirements. 


New type cable connection prevents 


fraying of cable. 


Aluminum model weighs only 13 oz. 


All parts replaceable including copper 
alloy jaw. 


THE DURO ENGINEERING COMPANY 


71 Oregon Avenue, Hamden 17, Connecticut 
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Miss Liberty says: Model SE 


“ CONFIDENTIALLY 
| PREFER A 





TORCH”®: 


Dockson Welding and cutting torches are Liftine tab 
lighter, better balanced, built to last with Peds 


Clad metal 4-in. by 6-in. tube sheets 
rigid, silver soldered one piece construc- have welded-on lifting tabs to minimize 
B : : handling problems. Tab 1l-in. thick is 
tion. Designed to do the job better, faster. welded to base metal of tube sheet and 
drilled to accept standard %-in. clevis 
Service rts available from stock.  ““~2=<< pin. After handling, tab is easily re- 

pe et . 2 moved by torch or other cutting meth- 
: ; ods. Safety and economy are principal 
Check the complete Dockson line of ; advantages of lifting tab, according to 
P . 2 P x4 \ i manufacturer. Tabs are supplied at no 
L le ‘ \ : 
Better Built Welding Equipment. Write , edich cust Wink yeusreed. Bridémeert 


for catalog 55-05. ing SY ) oan. Ce 
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RUEMELIN Fume Collectors 


Paddle-type holder 


Tuffaloy paddle-type spot welding 
tip holders, designed for welding in 


confined areas, provide cost savings be- 
Welding without ventilation. Note 


cause tee connectors are not required, 
smoke and gas clouds, 


according to manufacturer. Holder 
comes with standard 4-in. offset, and is 
available in shank diameters of %, %, 1, 
and 1% in. Holder uses socket-type tips, 
available in tour nose designs. Tips can 
be inserted on either side of paddle. 
Air Reduction Sales Co. 
Ruemelin Fume Collectors remove Circle No. 30 
smoke, gas and welding heat. Keep 
the shop air clean. Efficient and prac- Toggle clamp 
tical. Maximum coverage in welding M 1 a "ar ene 
anaes Yous welders work better with NMLEC a avy te uty > alr or 1ydraulic- 
this equipment in use. Write for bul- operated 6-Ib  G-ounce toggle clamp 
Nain Sn Giieiiiees ts noe andiee with rated holding pressure of 2,500 Ib 
il nee iain mochealen: has clamping pressure of 300 lb. Forged 
; US alloy steel base is mounted on. steel 
Long reach collector extends working range of hood to 15 ft. or 18 ft. operating rocius. age for a ner tng peg ee ig a 
a] orwar»rc 90S .8) Ss ‘ ‘ e 
Double swivel permits hood to work in 360° circle for full coverage, a i pac whe By as sc 
of base to plunger centerline is 1 1/16 
k U EME L i N ME G. Cc Oo. in. Plunger, copper plated with Irrelac 
Manufacturers and Engineers SAND BLAST AND DUST COLLECTING EQUIPMENT ~ finish to resist weld spatter, is tapped 
for “%-16 adjustment spindle. Detroit 
3880 NORTH PALMER STREET e MILWAUKEE 12, WISCONSIN, U.S.A. Stamping Co. 
Circle No. 31 


(Right) Welding with Ruemelin 
Fume Collector, 
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Galvanized sheet 


Differentially zinc-coated sheet fea- 
turing corrosion-resistant, hot-dip zinc 
coating on one surface and smooth 
spangle-free finish on other combines 
paintability with good spot welding 
characteristics while providing corrosion 
protection. Armco Steel Corp. 

Circle No. 32 


Punch press 

Punch press has die space of 7%-in. 
shut height and 8-in. throat. Model BT- 
25 can set up for any standard punch 
press operation such as blanking, form- 


ing, shearing, drawing, cutting, punch- | 


ing or crimping. Press can be easily 
changed from repeat to non-repeat ac- 
tion. Adjustable vee-type ram gibs are 
14-in. long. Crankshaft diameter at 
main bearing is 2% in. with extra long 
bronze main bearings of 5 in. Die bed is 
12 in. by 21 in. with opening in bed 
5 in. by 8 in. Mechanical tilting me- 


chanism allows press to incline to 30 | 


deg. Standard stroke is 2% in., with 
other 4-in. to 4-in. strokes available in 
\-in. graduations at extra charge. Unit 
requires 2 hp motor. Net weight of 
total unit is 2,900 lb. Alva Allen In- 
dustries. 


Circle No. 33 





Silicon rectifier welder 

A-c/d-e silicon rectifier welding ma- 
chine with full 100% duty cycle is rated 
at 500 amp. Designed to replace 600- 
amp motor-generator sets on semiauto- 
matic submerged-arc welding applica- 
tions, unit is suited for large butt and 
fillet welds. A-e section is suited for use 
with heavy iron powder electrodes. A. 
O. Smith Corp. 

Circle No. 34 
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“ACRO WELDER MFG. CO, 


MILWAUKEE 


WELDING MACHINERY 
ENGINEERS BUILDERS 


ESTABLISHED 189386 

















BECKER 


HAS IT...OR CAN MAKE IT— 
if it’s CARBON or GRAPHITE! 


A dependable source for every- 
thing in Carbon and Graphite 


Graphite Cores and Chills—Graphite Pow- 
der and Particles of any mesh... complete 
Graphite Fabrication Facilities. 


BRUSHES ... for all motor and generator 
applications . . . carbon, graphite, copper 
leaf, gauze and metal-graphite. 


WELDING ELECTRODES, WELDER 
BRUSHES .. . Keen-Cut Electrodes for 
carbon arc-air jet cutting . . . Keen-Arc 
Carbons, cored and heavily copper coated, 
for twin-arc torches . . . paste, rods and 
plates. 


EXTRUSIONS, MOLDED SHAPES OR 
SPECIAL CARBONS designed and pro- 
duced to your specifications. 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails no obligation whatever 
Write for Catalog 


BECKER BROTHERS CARBON CO. 


3436 South Laramie Avenue «+ Cicero 50, Illinois + Telephone: Bi 2-1260 * Chicago 
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iT’S NEW: IT’S HANDY 
IT’S ECONOMICAL 


@ NEW “ROYAL” 
HARDENING 
POWDER IN 

THE NEW 
SHAKER CAN 


e “ROYAL” Hardening 
Powder is more effec- 
tive than cyanide. Gives 
off no dangerous fumes. 
Simplifies the work. 
Economical to use. 

e Makes low-grade steel 

perform like high-grade steel. 

e Enables the weldor or blacksmith 
to produce a finer cutting tool 
without technical equipment. 

e Produces a .01 to .02 in. case 
depth with necessary Brinnell 
toughness on large and small 
low-carbon steel tools and parts. 

e@ Send for sample and descriptive 
booklet. 

Manufactured only by: 
ANTI-BORAX COMPOUND CO., INC. 
Fort Wayne 9 Indiena 














ROUND SOAPSTONE 
HOLDER 
* SATIN-FINISH ALUMINUM 


* HANDY POCKET CLIP 

* POSITIVE BUILT-IN CHUCK 
Solid 7/16” aluminum con- 
struction. For 1/4” round 
Built-in knurled 


chuck positions and firmly 
holds fs Cc 


Pp plete 
with 5” stick of No. 1 select 
grade soapstone. 


OTHER COMMANDO 
PRODUCTS 

¥%& Replacement Drills 

¥%& Lighters and Flints 

% White Metal Welding Rods 

¥% Goggle Head Bands 

7 Ferrule Crimper 

¥% Tip Cleaning Drills 

Buy at your local 

welding supply dealer 


». = CMAN eases 


2715 Oak Street 


soapstone. 











Kansas City 8, Mo. 


| er plant 


cycle for 
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Thermoplastic welder 

Kamlar Model 12-AW 
hand welder is designed for welding and 
tacking thermoplastics such as polyethe- 
lene, polypropylene, PVC, and plastic- 
ized tank lining. Unit can be used in 
shop and field with production rate up 


to 60 ipm. Supplied with tacker tip and 
one round tip, unit has three-heat metal | 
output up to 800 | 


heat element with 
watt. Unit is furnished with 16-ft neo- 
prene air hose terminating in an insu- 
lated, air-cooled handle, and can be 
plugged into any 115 volt a-c outlet. 
Kamlar Products Co 

Circle No. 35 


Welder-power plant 

Combination d-c welder and a-c pow- 
(GW-2235-S) provides 200 
amp d-c at 25 volts on 100% duty 
straight or reverse polarity 
welding. Unit has welding range of 30 
to 325 amp for intermittent use. Power 
output is 2 kw at 110 volts a-c of 
auxiliary power when welding, or full 
5 kw of 110/220 volts a-c current when | 
unit works as a generating plant. Weld- 
ing controls, welding terminals, four 110 | 
volt a-c power receptacles and two 220 
volt 3-wire-twist lock outlets are located | 
on panel at generator end of unit. A | 
14.2 hp, 2 cylinder, air-cooled Wiscon- 
sin gas engine powers generator. Trailer 
is optional. Hobart Bros Co 

Circle No. 36 


Pattern paper 


Pattern paper, called Alexandrite, is | 
new type used on flame-cutting ma- | 
chines. Paper possesses good dimensional | 
stability and is used extensively in cut- | 
ting steel shapes and various other op- 
erations. Alexander Paper Co. | 


Circle No. 37 








all-purpose | 


Circle No. 199 on Reader Service Card 


EISLER VERTICAL TYPE PRESS WELDERS 


We also make a complete line of Spot and 
Wire Butt Welders. 
Write for Cat. No. 93-57 


2 





i 
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ENGINEERING CO., INC. 
Charles Eisler Jr.,President 
749 So. 13th St., Newark 3, N. J 


No Other Product Can Do 
a Galvanizing Job Like 


Geloalloy 


Does - HERE’S PROOF 


Heat welded seam on galvanized 
sheet to 600° with Torch 











Rub GALVALLOY 
against heated sur- 
face as shown — now 
spread with wire brush for a bright finish. 
GALVALLOY Covers the Same 
Amount of Area with 1/5 the 
Amount of Material. 

Send today for Testing Sample and yeu'll 
learn Why GALVALLOY has no equa! for 
ANY Galvanizing Job. 

METALLOY PRODUCTS CO. 
1233 S BOYLE AVE. LOS ANGELES 23 
Circle No. 200 on Reader Service Card 
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Free Literature 


. . . use card on p. 83 





89. WELDING EQUIPMENT — Kirk- 
hof Mfg. Co. Bulletin No. E60-1, eight 
pages, gives case histories of equipment 
and contains illustrations of resistance 
and are welders, welding guns and sta- 
tions. 


90. INDUSTRIAL RADIOGRAPHY — 
Eastman Kodak Co. 16-page booklet 
lists firm’s materials and accessories for 
industrial radiography with tables and 
illustrations. 


91. WELDING ELECTRODES — Sho- 
ber, Inc. 16-page illustrated booklet lists 
electrodes to be used in various mild 
steel, hardfacing and gas wire welding 
operations. 


92. PLASTIC WELDING — D & R 
Plastic Welders, Inc. Catalog includes 
new items in plastic welding and fabri- 
cating line. 


93. X-RAY UNIT—General Electric Co. 
Product Data Sheet A4316 gives speci- 
fications of firm’s OX-250 oil-immersed 
X-ray unit 


94. INDUCTION HARDENING — Toc- 


co Div., The Ohio Crankshaft Co. Cata- 


log 22 Section B gives typical results | 
of firm’s induction hardening and heat | 


treating 


95. PLASTIC WELDERS — Kamlar 
Products Co. Bulletin 60-1 describes 
firm’s plastic welders with illustrations. 


96. AUTOMATIC WELDING SYS- 
TEMS Stoody Co. Four-page, two- 
color, Form No. AD-115 illustrates and 
describes firm’s automatic welding sys- 
tems. 


97. NON-DESTRUCTIVE TESTING — 
Sperry Products Co. Bulletin 73-100 
describes new line of magnetic particle 
inspection equipment and supplies for 
nondestructive testing 


98. ELECTRON GUN High Vacuum 


Equipment Corp. Bulletin No. 602 des- | 
cribes orbiting electron gun and gives | 


features. 


99. SAFETY SHIELDS Frommelt 
Industries, Inc. General catalog lists and 


illustrates firm’s protective shields and 
screens 


100. PROJECTION WELDER — Thom- 
son Electric Welder Co. Bulletin 4-0-20 
describes firm’s new two-column direct- 
tension head projection welder. 


101. SPOT WELD GUN — Bren Weld 
Corp. Catalog 302 illustrates and des- 
cribes automatic spot weld gun which 


eliminates need for drilling, tapping or 


riveting. 


102. WELDING HEAD — Raytheon 
Co. Product Data 2-207 is four-page, 
two-color description with diagrams of 


firm’s welding head Model M. 


103. SCROLL BENDSR — Hossfeld 
Mfg. Co. — Data sheet gives specifica- 


tions and price for firm’s hand operated | 


scroll bender. 
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For more facts Circle No. 207 on Reader Service Card 


ROBVON BACKING RINGS APPROVED FOR 
WELDING PIPE, VALVES AND FITTING JOINTS 
Robvon’s Commercial Backing Rings are designed for quick 


easy alignment of pipe or tubing and assure precise close soten- 
ance fit-up. Robvon Bocking Rings allow on 


and fusion of the weld. Robvon Backing Rings radiograph per- 
fect certified welds. The patented nubs automatically set the 
welding gap for the root-pass. The internal beve!] and flat inner 
land non-restricted fluid flow. 


BACKING RING COMPANY 675 Garden Street, Elizabeth, N. J. 


Reg. Pat. Nos. 2,764,426 & 2,366,579 Phone: EL. 2-9613 

















Photo Courtesy The Lincoln Electric Co. 


ONE AMMETER 
for AC/DC WELDERS 


dny TONG-TEST 


measures both AC and DC 


Weld with confidence. Use the 

exact amperage — no more, no 

less—to assure welding quality. 

Prevent costly rejects by con- 

trolling the welding current 

(AC or DC) with one TONG TEST 

AMMETER. Simply snap tongs 

around electrode cable — read 

amps instantly and accurately. 

No electrical connections re- 

quired, cannot burn out. Inter- 

changeable ranges upto 1000 Write for 
amperes. Catalog WE-400 


COLUMBIA ELECTRIC MFG. CO. 
4551 Hamiiton Avenues Cleveland 14,Obic L E NCO, N NC. 


wie — | BOX 192, JACKSON, MISSOURI! 


Circle No. 201 on Reader Service Card Circle No. 202 on Reader Service Card 
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BATEMAN 


BANTAM 


IRON WORKER 


THE ONLY IRON WORKER OF ITS 
KIND ON THE MARKET TODAY 


No Grinding Neces- 
sary After Cut. One 
Stroke Cycle Clutch 
Operated by Hand 
or Fost. 


The Bateman ‘‘Ban- 
tam” cuts 2” x 2” x 
V4" angles and 44” x 
4” flats. Standard 
punches will fit this 
machine. The Coper 
will cope 1%” 
through 44” material. 
It will punch 4” 
hole through 14” ma- 
terial. With the clutch 
open, the Bantam will 
make 44 strokes per minute. Ic is made of 
high-grade cast iron, with the clutch, pin 
and dog made of hardened steel. The blades 
are made with tool steel. It is powered with 
a fly wheel and gear drive, and uses a small 
¥% hp motor, 1750 rpm. 


Bateman Bantam with punch... $575.00 
Shear only - ..$495,00 
Shipping wt. 750 Ibs. 


BATEMAN FOUNDRY & MACHINE 


TEXAS 


MINERAL WELLS, 





When You Weld Cast fron 
Select the Correct 


CAST IRON-WELDING RODS 
OR ELECTRODES 


FUSE-WELL No. 11, Square—Gray Cast 
fron Welding Rod for Acetylene use in 
filling or building up new or worn 
castings producing machineable welds. 


FUSE-WELL No. 12, Round—Has the 
same uses and analytical ingredients 
as Fuse-Well No. 11. 


FUSE-WELL No. 14, Moly—An Iron 
Base Rod with alloys added for finer 
grain structure and greater strength. 


FUSE-WELL No. 22, Electrode — Light 
coated Rod to be used for AC or DC 
welding in the fabricating and repair- 
ing of cast iron castings. 


THE CHICAGO HARDWARE FOUNDRY CO. 
meat. < oe aan ILLINOIS 
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104. RESISTANCE WELDING—The 
Taylor Winfield Corp. Bulletin SP-8A 
contains tables simplifying calculations 
of the electrical power supply required 
by resistance welders. 


105. LEAK DETECTOR—General Elec- 
tric Co. Bulletin GEA-6827A, 10 pages, 
discusses the type H-6 halogen leak de- 
tector and accessory equipment. 


106. GAS REGULATORS—Linde Co. 
16-page catalog gives description and 


| illustrates Oxweld industrial gas regu- 


lators and portable manifolds. 


107. PYROMETER ACCESSORIES— 
The Bristol Co. Bulletin P1238 is a buy- 


| ers’ guide and users’ manual for thermo- 
| couples and pyrometer 


accessories. 


108. GAMMA RADIOGRAPHY—Radi- 


Catalog sheet gives informa- 


| tion and specifications of gamma radiog- 


raphy unit, Model 60-1,000. 


109. HYDRAULIC HOSE-—Anchor 
Coupling Co. Inc. Two-color wall chart 
provides a quick reference to reusable 
hydraulic hose, couplings and fittings. 


110. WELDING ELECTRODES—Na- 
tional Cylinder Gas Div. Chemetron 
Corp. 20-page illustrated booklet gives 
complete information on are welding 
electrodes, including specifications, 
chemical requirements and methods of 
estimating electrode consumption. 


111. SENSING ELEMENTS—Norton 
Co. Bulletin H-3.1 describes methods of 
mounting temperature and strain mea- 
suring elements by means of ceramic 
spray coatings, 


112. METAL WEAR—Rankin Mfg. Co. 
Data sheet 103 gives facts about metal 
wear for maintenance men, 


113. CARBON DIOXIDE—Pure Car- 
bonic Co. Brochure ADPC 26A covers 
the characteristics of carbon dioxide Mig 
welding of mild steel and low alloy steel 
and lists advantages of COz in welding. 


114. PIPE FITTING 


Tube Turns Div., 
Chemetron Corp. 


72-page handbook for 
pipe fitters and weldors provides mathe- 
matical, physical, chemical and metal- 
lurgical data and related design, layout 
and mechanical information. 


115. ARC 
Bros. Co. 


WELDMOBILE—Hobart 
Four-page data sheet gives 
thorough information on self-propelled 
d-c are Weldmobile 


116. FLAME HARDENING—Air Reduc- 
tion Sales Co. Brochure (Form ADC 
704A) on flame hardening discusses 
problems of oxyacetylene flame harden- 
ing and shows how problems can be 
solved. 


117. PIPE JOINTS—Allied Piping Prod- 
ucts Co., Inc. Sheet gives test data on in- 
ternal burst pressures for fabricated pipe 


} joints. 


118. RESISTANCE WELDING-—Kirk- 
hof Mfg. Corp. Bulletin describes com- 
plete line of Epoxy-Pak resistance weld- 
ing transformers. 


119. PRODUCTION PROBLEMS — 
Eaton Mfg. Co. Special techniques and 
processes available to help solve prob- 
lems in production and development pro- 
grams are described in booklet entitled 
“Got a Problem?” 


121. PORTABLE X-RAY — Balteau 
Electric Corp. Two new technical bul- 
letins deal with use of portable X-ray 
equipment in aircraft maintenance and 
in storage tank fabrication. A third com- 
pares popular non-destructive testing 
methods. 


122. D-C WELDERS — Metal & Ther- 
mit Corp. Data sheet describes firm’s 
silicon rectifier d-c welders covering cur- 
rent ranges up to 625 amp. They are 
models M20R, M30R and M4OR. 


127. SPRAYING PROCESS—Plasma 
Bond Div., Thermal Dynamics Corp. 
Bulletin 75-1 describes the metallic and 
ceramic coatings applied by plasma 
spraying technique. 


128. MULTI-OPERATOR WELDING— 
A. O. Smith Co. Brochure MW259 ex- 
plains and lists advantages of multi-op- 
erator welding systems. 


129. GAS SHIELDING—Auto Arc-Weld 
Mfg. Co. leaflet illustrates gas shielding 
attachments for semi-automatic welder. 


130. TEMPERATURE PROBES—Rose- 
mount Engineering Co. Short form cata- 
log lists temperature probes with illustra- 
tions. 


132. CRYOGENIC PUMP—The Cosmo- 
dyne Corp. Technical data sheet gives 
information on a_ high-pressure, high- 
flow cryogenic pump. 


141. MIG WELDING—Linde Co. Me- 
chanized Mig welding equipment and 
operations is subject of 12-page booklet 
which contains brief discussion of power 
factors involved. 


146. QUICK-BOND CLAMP-—Pipetron 
Co. Data sheet lists features and illus- 
trates quick-bond clamp for arc weld- 
ing. 


147. ALUMINA CERAMICS—Diamon- 
ite Products Mfg. Co. Form 1157 gives 
properties and characteristics of firm’s 
products for welding, brazing and induc- 
tion heating. 


148. GROUSER BAR WELDER-—Victor 
Equipment Co. Form VH-8 illustrates 
and gives features of grouser bar welder 
with specifications. 








WHERE TO BUY 

















9314 Berenice, Schiller ; Park, Mi. 
fin metropolitan Chicago area) 
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THE WELDING SHOPPER 
__OPPORTUNITIES 


ADVERTISING 
e EQUIPMENT—USED and RESALE 








UNDISPLAYED RATE 





(Not available for equipment advertising) 
$1.10 a line, minimum 6 lines. To figure 
edvance payment, count 5 average words 
as a line. 

INDIVIDUAL EMPLOYMENT WANTED ad- 
vertising rate is % the above rate; mini- 
mum $5, payable in advance. 


INFORMATION 


BOX NUMBERS count 1 line additional in 
undisplayed ads. 


DISCOUNT of 10% if full payment is 
made in advance for four consecutive in- 
sertions of undisplayed ads (not including 
proposals). 


DISPLAYED RATE 

The advertising rate is $12.00 per inch for 
all advertising appearing on other than « 
contract basis. Maximum size of display ad 
is 4 col. in. Contract rates quoted om re 
quest. 

AN ADVERTISING INCH is measured 7% in. 
vertically on one column, 3 columns — 30 
inches — to a page. 





HELP WANTED 


Experienced welding supply salesman for 

Calumet area of Chicago with one of the 
oldest and largest distributors in the area. 
Attractive salary, commission and expense 
arrangement with drawing account against 
commission. Write Box No. 1298, c/o Weld- 
ing Engineer, 5826 Dempster St., Morton 
Grove, Ill. 





Salesman: for distributor of nationally ad- 

vertised products Gas — Arc — Inert arc 
equipment and gases in northeastern Ohio. 
Salary and commission — Give complete 
particulars. Write Box No. 12100, c/o Weld- 
ing Engineer, 5826 Dempster St. Morton 
Grove, Il. 


POSITION WANTED 





Experienced welding gas and equipment 

salesman in all phases of industry desires 
position with manufacturer or supplier sell- 
ing distributor accounts. Will relocate and 


free to travel. Excellent references. Write 


Box No. 1299, c/o Welding Engineer, 5826 
Dempster St., Morton Grove, Ill. 








EQUIPMENT FOR SALE 





SCHOOL 








OXYGEN PLANT 
40 meter, up to 1600 cu. ft. per hour Factory 
rebuilt column as new. Liquid pump new; 
guaranteed, $20,000 net f.o.b. Detroit. 
ACETOGEN GAS COMPANY 
20137 Sherwood Ave. Detroit, Michigan 


Welding School, Box U-1202, Troy, Ohio. 


WELDING TRAINING. Complete or brush up 
courses in oxy-acetylene welding & cu’ 

Manual Arc, TIG, Automatic, Pipe (up 

downhill), sheet metal, etc. Precode test 


training. Request bulletin from Hobert 








EQUIPMENT FOR SALE 











FOR SALE 
5 TON LIQUID OXYGEN PLANT 
COMPLETE 
Freeland Products Co. 
3233 Conti Street 
New Orleons 19, La. 





LAYOUT BLOCKS or 
WELDING PLATENS 





LOW FUMING BRONZE RODS 


for Gas Welding & Brazing 
Bare & Flux Coated 


AUFHAUSER BROTHERS 
Albertson, Long Island, New York 











Bigger-Better — New 1960 
- . . the 2nd edition is just off 
the press. Get your copy now... 


Welding 
Engineer 


data sheets 








This cross-indexed volume contains 
126 of the best Data Sheets appearing in 
WELDING ENGINEER in the past 15 years. 
Yet it costs only $1.40! 


See your welding supply distributor 
or use coupon below. 


AIRCO CUTTING MACHINE PARTS 
Huge inventory of mechanical parts (no 
electrical) for Airco No. 10 and No. 4 
Radiagraphs, No. 10 Planograph and No. 
40 Travographs. Send for part lists. 
RALL SUPPLY CO., 51 E. 42nd St., N.Y.C. 17 








ns 


IRON & SUPPLY CO. 


Po 


4. Delaware 











POSITIONERS & WELDERS 
Four 4600#-12" P&H WP-3 and five 25004 
Reed positioners. Two 2500# Ransome posi- 
tioners, bargain. P&H and Reed like new at 
prices. 300 and 400 amp. 3 phase, 
Lincoln late model MG welders, excellent 
condition. 


J. A. CUNNINGHAM EQUIPMENT, INC. 








WELDING ENGINEER 
P.O. Box 28, Morton Grove, Ill. 

Please send me ............copies of the Weld- 
ing Engineer Data Sheets. I enclose [] Check 
©) money order [J Bill me. 





Zone...........State. 











2025 Trenton Ave. Philadelphia 25, Pa. 








WELDING PLATENS 


j 


4 


STAHL EQUIPMENT CO 


94 Washington St Brookline 46, Mass 





AMBRAZE QUALITY 
BRAZING ALLOYS 


Fully Guaranteed Materials 
Meets all Gov't, AWS, 
ASTM Specifications. 
low Fuming Bronze Rod— 
Aluminum—Nickel Silver— 
Silver Solder—Flux— 
Phos Sil 0,2,6,15 Alloys 
Write today for full details 
AMERICAN BRAZING ALLOYS CORP. 
F. O. Box 11 Pelham, WN. Y. 








Get Your Newly Revised 
Second Edition Now 


- ZOCOR WAT 


2-o-nt o> 








J 


This pocket size Gas Welding Manual has 
128 pages of data on gas welding and cut- 
ting of all metals. And only $2.00, 


Send for your copy today. 
WELDING ENGINEER 
P.O. Box 28, Morton Grove, Ill. 
Please send me copies of Jefferson’s 


Gas Welding Manual. | enclose [] check 
(1 money order [) Bill me. 








Name a 
a 
Company 
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YOUR 1960 EDITORIAL INDEX 


WELDING ENGINEER, Volume 45 


January to December, 1960, inclusive 


Editor's Note: For your convenience, the original titles of all articles appearing 
in Wepinc ENGINEER during 1960 have been boldfaced. All other entries are cross- 


references only. 





AUTHORS 


Ascenzi, C. J., Aug., p. 42 

Bastion, Charles, Oct., p. 60 

Battema, John P. Jr., June, p. 36 

Bobbin, John E., June, p. 41 

Buell, S. J., Aug., p. 43; Dec., p. 37 

Burkhardt, R. A., July, p. 25 

Cantor, Irwin G., Nov., p. 38 

Carey, Howard B., Aug., p. 36; Oct., p. 36 

Chuse, Robert, June, p. 34 

Cunningham, Raymond, Apr., p. 46 

Deily, Richard L., May, p. 42 

Dolan, J. J., March, p. 54 

Donelson, Stanley, July, p. 40 

Duessing, Ernst, Jan., p. 32 

Eitelman, H. K., July, p. 28 

Fallek, M. E., Aug., p. 40 

Fess, W. G., Nov., p. 63 

Franz, R. J., Aug., p. 46 

Gerken, Dr. J. M., Nov., p. 36 

Gorson, R. Q., June, p. 38 

Goss, Jesse E., Aug., p. 37 

Gray, John R., Feb., p. 38 

Green, J. P., Feb., p. 29 

Grubish, S. A., Oct., p. 33 

Haessler, Werner K., July, p. 34 

Hanson, A., Nov., p. 63 

Hessemer, Fritz M., Feb., p. 32 

Himmelberger, F., Nov., p. 59 

Hodska, Nicholas S., March, p. 37; Sept., 
p. 30 

Jefferson, T. B., Mid-June, p. 14 

Kittle, D. B., Nov., p. 46 

Kobler, J. S., Apr., p. 44 

Lytton, C. W., July, p. 46 

MacDonald, R. R., Sept., p. 29 

Major, Forest S., Feb., p. 48 

Marks, A. H., Apr., p. 76 

May, Richard W., Apr., p. 82 

McBurney, L. L., Aug., p. 40 


Medsker, George A., Nov., p. 60 

Melton, Jim, May, p. 46 

Merritt, Ralph N. S., Dec., p. 41 

Miller, Charles H., March, p. 40 

Miller, Harry J., Sept., p. 44 

Near, R. A., Aug., p. 42 

Nemitz, William C., Nov., p. 52 

Olson, Harlan, Sept., p. 36 

Palmer, A. B., March, p. 62 

Pavesic, E. J., Feb., p. 50 

Phelps, Herman, Aug., p. 41; Dec., p. 33 

Reichle, D. S., Aug., p. 43 

Reynolds, John A., June, p. 32 

Rhodie, Ken, Feb., p. 68 

Richardson, L. D., Mid-June, p. 5 

Ronay, Bela, Jan., p. 28; March, p. 32; 
Apr., p. 56; July, p. 56 

Saacke, F. C., Nov., p. 58 

Schneider, W. R., Sept., p. 58 

Scott, Gerald, Oct., p. 47 

Silver, Irv, Sept., p. 50 

Simms, Forde M., Dec. p. 50 

Sorflaten, C. G., July, p. 25 

Sterrett, Elton, Apr., p. 88 

Strebelle, J. R., Oct., p. 44 

Swift, Alden W., Oct., p. 52 

Tancula, F. T., Jan., p. 30; Jan., p. 48; 
March, p. 30; Oct., p. 40; Nov., p. 45; 
Dec., p. 48 

Theiler, Fred E., Apr., p. 76 

Thomas Morris D., Aug., p. 39 

Toles, George E., March, p. 50 

Voelker, C. H., Dec., p. 46 

Warinsky, John V., Dec., p. 50 

Weil, E. H., March, p. 34 

Williams, Dougias D., Sept., p. 40; Nov 
p. 40 

Wilson, R. A., Oct., p. 50 

Young, Otis, Sept., p. 34 

Zvanut, Albert J., Feb., p. 40 





A 

Accessories for pipe welding Oct., p. 62 

Acetylene torches heat tools for plastic 
pipe fusion, Oct., p. 35 

Adhesive “spot welds” hood assembly, 
Sept., p. 52 

AEC experiments with ultrasonics to join 
fuel elements, July, p. 41 

Air cylinder system betters resistance 
welds, March, p. 62 

Airless blast cleans metal furniture, Dec. 
p. 63 

Alloy provides rust-proof tanks, Oct., p. 
78 

Alloy Rods Co. celebrates 20th year, Sept., 
p. 68 

All-welded coal hauler can carry five 
times its own weight, Apr., p. 50 

All-welded pipeline replaces wooden 
aqueduct, July, p. 46 


78 


FEATURE ARTICLES 


Aluminum cable, how to connect, July, 
p. 25 

Aluminum cones, Mig welded, house op- 
tical systems, May, p. 44 

Aluminum duct built by Tig welding, 
June, p. 76 

Aluminum elevator welded on first nuc- 
lear carrier, Sept., p. 48 

Aluminum panels, portable, form landing 
strip, Nov., p. 74 

Aluminum pipeline makes steady gains, 
Oct., p. 58 

Aluminum piping Mig, Tig welded for 
natural gas distribution, Apr., p. 94 

Annealing of gears aided by induction 
equipment, Apr., p. 106 

Annual convention to discuss safety, 
acetylene uses and cryogenics, May, p. 
41 


Applying proper welding process saves 
time and money for this manufacturer, 
March, p. 54 

Arc-air slices costs of locomotive repairs, 
Jan., p. 53 

Arc-air torch proves economical in weld 
removal on jet tail cones, Nov., p. 76 

Arc welding design awards, Jan., p. 32 

Are welding fabricates a giant earth ex- 
cavator, Sept., p. 34 

Are welding radar antennas for arctic 
service can be easy, Sept., p. 58 

Are welding’s important factor is polarity, 
March, p. 32 

Arc welding speeds frame fabrication, 
May, p. 50 

Argonne Laboratory studying metal em- 
brittlement, Jan., p. 41 

Army engineers use Mig process to build 
airborne water purifier, July, p. 49 
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Assembling carefully can cut fabrication 
costs, Feb., p. 48 

Author clarifies his penetration statement, 
July, p. 56 

Author Ronay promises to dispel confu- 
sion about polarity and penetration, 
May, p. 80 

Automated welding speeds production of 
laundry cabinets, May, p. 62 

Automatic CO.-Mig welding increases 
heat exchanger production up to 65%, 
Aug., p. 44 

Automatic cutter saves firm time, money, 
July, p. 44 

Automatic resistance welder keeps costs 
low, Oct., p. 77 

Automation, welding help build Valiant, 
March, p. 50 

Automotive field uses 
sources, Jan., p. 30 

AWS annual convention, welding show 
expected to draw 25,000 persons, Apr., 
p. 35 


multiple-power 


AWS keynoter warns of complacency, - 


Nov., p. 64 
B 


Better controlled dimensions with magni- 
fied template drawings, May, p. 42 
Better products guaranteed by process 
control, welded design, Nov., p. 52 
Better resistance welds through double 
acting air cylinder system, March, p. 62 
Big boom used to fabricate nuclear unit, 
July, p. 31 

Billion dollar year for welding industry 
recorded, Mid-June, p. 14 

Blade for land clearing submerged-arc 
welded, Apr., p. 46 

3last furnace hardfacing provides large 
savings, June, p. 60 

Bracket design simplified through weld- 
ing, Jan., p. 36 

Brazing and welding in the 
dustry, Oct., p. 31 

Brazing cuts valve housing cost 40%, 
Jan., p. 42 

Brazing fu 
p. 64 

Brazing honeycomb in cold-wall furnaces, 
May, p. 54 

Brazing of pipe, Oct., p. 52 

Brazing preforms, how to design for their 
use, Sept., p. 36 

Brazing produces smooth surfaces for cab 
doors, Nov., p. 60 

Brazing used for tube cooling parts, Dec. 


piping in- 


1iture with liquid flux, May 


Bridge design winners make use fo weld- 
ing, March, p. 29 

Bridge girders welded for a national park, 
Feb., p. 38 

Bridge in Minnesota 
welded, Nov., p. 63 

Bridges, buildings of welded steel win 
awards, Dec., p. 42 

Brittle fracture, fundamentals of, Jan., p. 
28 

Brittle fracture under study at Argonne 
Jan., p. 41 

Brown heads iron group, Apr., p. 102 

Building frames fabricated by manual arc 
welding, May, p. 50 

Build-up and hardfacing used on grab 
bucket, March, p. 66 

Build-up electrodes, production 
ties, uses, Feb., p. 40 


submerged-arc 


proper- 


c 


Cab doors have smooth 
brazing, Nov., p. 60 
Cable, aluminum, how to connect it, 
July, p. 25 

Canadian mill turns out large diameter 
pipe, Oct., p. 72 

Carbon dioxide magnetic flux process 
reduces oil tank welding time, Aug., Pp. 
43 

Carbon dioxide-Mig welding increases 
production on heat exchanger, Aug., p. 
44 

Carbon, stainless steel welded in fabri- 
cation of centrifugal mills, Nov., p. 50 
Sareful assembling can cut fabrication 
costs, Feb., p. 48 

Cars, welded, travel on welded carriers, 
Nov., p. 43 


surfaces due to 


Case hardening without hardfacing, Feb., 
p. 50 

Cast-iron repair aided by quenchable de- 
posits, May, p. 60 

Cavitation, is it caused by bubbles?, 
Sept., p. 29 

Centrifugal mills fabricated with welded 
stainless steel, carbon, Nov., p. 50 

Chicago high school is producing trained 

weldors for industry, Feb., p. 68 

Circumstances and job requirements gov- 
ern selection of radiation source in in- 
spection, June, p. 32 

Close tolerances on turbine held by fur- 
nace brazing, Dec., p. 52 

Coal hauler carries five times its weight, 
Apr., p. 50 

Coal mining aided by hardfacing, Apr., 
p. 64 

Coated metals joined by spike welder, 
Apr., p. 84 

Coil fabrication depends on stainless steel 
Oct.; p. 

College with welding engineering course 
established by industry, Aug., p. 39 

Competitior causes steel to plead its own 
case, July, p. 32 

Complacency warned of by AWS key 
noter, Nov., p. 64 

Concrete and welding build Florida homes 
Sept., p. 44 

Control for spot welding makes ideal 
conditions for welding, Feb., p. 42 

Controlled angle Tig torch simplifies cabi- 
net welding, Dec., p. 50 

Copper-nickel alloy provides rust-proof 
tanks, Oct., p. 78 

Copper piping problem solved by silver- 
bearing solder, Oct., p. 60 

Cost and time used decreased by proper 
process, March, p, 54 

Cost cutting through careful assembly, 
Feb., p. 48 

Cost of building cut by open-web steel 
frames, Apr., p. 76 

Cost of fabrication, do you have a true 
picture?, Apr., p. 56 

Cost of locomotive repairs cut by are-cir, 
Jan., p. 53 

Cost of valve housing cut by brazing 
Jan., p. 42 

Cost of power piping lowered by auto 
matic submerged-are welding, Oct., 
50 

CO,-Mig and submerged-arc test Tl stee! 
Apr., p. 52 

CO,-Mig used to advantage in crankshaft 
rebuilding, June, p. 64 

CO, thin-wire process allows fully auto- 
matic roll welding of pipe, Oct., p. 36 

Crankshaft rebuilding uses CO,-Mig, June, 
p. 64 

Cryogenic steel vessels withstand pres 
sure, impact without stress relief, Dec. 
p. 38 

Cutter gets long-wearing teeth due to 
two alloys, Nov., p. 72 

Cutting flood walls with powder-cutting 
torch, Jan., p. 60 

Cutting lathe manufacturing costs by re 
designing for welding, Jan., p. 32 

Cutting of metals by plasma flame uni! 
promises many advantages, Dec., p. 33 

Cutting with Tig boosts stainless steel 
sales, June, p. 74 

Cylinders, welded, pass rigid tests fo: 
ICC approval, Nov., p. 80 


Pp 


D 


Dam penstocks are submerged-are welded, 
March, p. 34 

Design bridges for welding, March, p. 29 

Designing a lathe for welding, Jan., p. 32 

Designing for preform brazing, Sept., p 
36 

Designing machine brackets for welding, 
Jan., p. 36 

Designing turbine runners for welded fab 
rication, Feb., p. 32 

Design of reactor improved by zirconium 
alloy tubes, May, p. 58 

Dipper of T-l1 steel takes 70-cu-yd bites 
Apr., p. 42 

Distribution and fabrication are dual role 
of this pipe shop, Oct., p. 40 

Distributor does his part in welding edu 
cation, Aug., p. 41 

Do you have a true picture of your fabri- 
cation costs?, Apr., p. 56 
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Dust units clear air, retain heat, July, r. 
38 


Economy, efficiency: with hose reel, Apr., 

p. 58 

Editoricls — Meet the challenge, Jan., p. 
21; The leading lady, Feb., p. 27; An- 
other price casualty, March, p. 27; Be 
a promoter, Apr., p. 33; The evil: com 
placency, May, p. 31; To be or not to 
be?, June, p. 27; Land of the free (hand- 
out), July, p. 23; Ignorance is not bliss 
Aug., p. 31; A welding jackpot, Sept., 
p. 27; A little knowledge, Oct., p. 29; 
Industry's apathy, Nov., p. 35; The easy 
way, Dec., p. 31 

Educate for welding, how to, Aug., p. 33 

Education in welding aided by scholar- 
ship, Sept., p. 50 

Efficiency of Tig unit upped from 99.75%, 
July, p. 40 ¥ 

Eighty-it welded yacht a do-it-yourself 
project? Yes!, Dec., p. 48 

Electrode for welding T-1 developed by 
Navy, Apr., p. 44 

Electrode specification result of NEMA, 
Navy study, Nov., p. 37 

Electron beam unit developed by German 
firm, March, p. 44 

Pl ma . VD ltAeA 41 





Yg , arc weld- 

ing build precision towers, Jan., p. 48 

Electroslag welding of heavy sections, 
Jan., p. 46 

Engineering Data Sheets: No. 232: Weld- 
ing tip numbers compared, Jan., p. 57; 
No. 233: Preheat for steel alloys, Feb., 
p. 35; No. 234: Determining fillet 
strength, March, p. 39; No. 235: Me- 
chanical properties of T-l, Apr., p. 4]; 
No. 236: Liquid to gas equivalents, May, 
p. 71; No. 237: Four of the more com- 
mon X-ray methods, June, p. 37; No. 
238: Comparison chart of X-ray film, 
June, p. 47; No. 239: Hardness conver- 
sion chart, July, p. 55; No. 240: Esti- 
mating costs for manual oxyacetylene 
welding, Aug., p. 63; No. 241: Deter- 
mining weld heat efficiency, Sept., p. 
31; No. 242: Testing welded pipe joints, 
Oct., p. 69; No. 243: Trade names of 
electrodes and comparable AWS-ASTM 
designation, Nov., p. 71; No. 244: Appli- 
cation range for low temperature steels, 
Dec., p. 39 

Environment, space are safety factors in 
locating an oxygen plant site, Nov., p. 
59 

Excavator moves earth, is welded, Sept., 
p. 34 

Exhaust units clear air, retain heat, July, 
p. 38 

Exposition and safety congress draws 
12,000, Dec., p. 44 


F 


Fabrication costs, do you have a true 
picture?, Apr., p. 56 

Fatigue failure, causes and properties, 
Jan., p. 28 

Fillet weld strength on angles, how to 
determine, March, p. 36 

Fin-to-tube welding simplified by new 
method, March, p. 42 

Fixtures of plastic are accurate, cost less, 
March, p. 40 

Flame-cutting, arc welding for precision 
towers, Jan., p. 48 

Flash welding of aluminum helped -by 
pneumatic equipment, Apr., p. 82 

Flaws quickly discovered by ultrasonic 
testing, June, p. 40 

Floor load capacity doubled with help 
of welded studs, Nov., p. 38 

ee gets “inside” pipe, June, p. 


For surface and near-surface inspection, 
use penetrants and magnetic particles 
June, p. 44 

fea of brittle fracture, Jan., p. 


Fundamentals of oxyacetylene welding, 
May, p. 38 

Fundamentals of projecti welding, Nov.; 
p. 40 
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Fundamentals of wear resistant overlay, 
Mid-June, p. 5 

Furnace brazing holds close tolerances on 
turbine, Dec., p, 52 

Furnace brazing honeycomb for aircraft, 
May, p. 54 

Furnaces normalize storage and recovery 
pipe line, Apr., p. 88 

Furniture firm adopts liquid flux, boosts 
production, May, p. 64 

Future of the gas industry, May, p. 35 

Future of welding in the next decade, 
Jan., p. 23 


G 


Gamma and X-ray compared, June, p. 32 

Gamma and X-radiographs, how to inter- 
pret, June, p. 34 

Gamma and_X-ray needs anticipated by 
manufacturers, June, p. 36 

Gamma and X-ray used in pipeline con- 
struction, Oct., p. 44 

Gas and oil transportation by pipeline re- 
quires coordination, trained weldors, 
Oct., p. 38 

Gas welding and cutting, its past, present 
and future, May, p. 35 

Gas welding torch, its 60th year, May, 
p. 33 

Geodesic dome supported by welding, 
March, p. 48 

German firm develops electron beam unit, 
March, p. 44 

Giant dipper takes 70-cu-yd bites easily, 
Apr., p. 42 

Giant railroad tank car has 21,700 gal 
capacity, March, p. 64 

Grinding safety hinges on following the 
tules, Dec., p. 41 


Hardening without hardfacing, Feb., p. 50 

Hardiacing aid to coal mining, Apr., p. 64 

Hardfacing gives ore chutes longer service 
life, Aug., p. 53 

Hardfacing gives pump plungers longer 
life, March, p. 68 

Hardfacing on blast furnace gives big 
savings, June, p. 60 

Hardfacing (wear resistant overlay) funda- 
mentals, Mid-June, p. 5 

Heating prior to welding, a guide, Feb., 


p. 34 

Heat is chief factor in determining weld 
quality, Sept., p. 30 

Heavy sections joined by electroslag, 
Jan., p. 48 

Honeycomb brazed in cold-wall furnace, 
May, p. 54 

Hose reel provides efficiency, economy, 
Apr., p. 58 

How to braze piping, Oct., p. 52 

How to connect aluminum welding cable, 
July, p. 25 

How to design for preform brazing, Sept., 


p. 36 

How to design tee-joints for piping, Oct., 
p. 33 

How to determine required strength of 
fillet weld on angles, March, p. 37 

How to educate for welding, Aug., p. 33 

How to establish a program for radiation 
safety, June, p. 38 

How to interpret radiographs, June, p. 34 

How to simplify machine bracket design, 
Jan., p. 36 

How to use radiography in pipeline con- 
struction, Oct., p. 44 

How to weld T-1 steel, Apr., p. 38 


IAA to meet in San Francisco, May, p. 41 

ICC appreval given to welded cylinders, 
Nov., p. 80 

Idaho dam’‘s penstocks rely on submerged- 
are welding, March, p. 34 

Importance of non-destructive testing in 
quality control, June, p. 30 

Importance of polarity in are welding, 
March, p. 32 

Important facts about industrial adhe- 
sives, Feb., p. 31 

Induction equipment speeds gear annec!- 
ing, Apr., p. 106 

Induction heating forms plier handles, 
Dec., p. 58 

Induction heating gives precise heat con- 
trol, mobility, July, Pp. uM 


industrial adhesives, important facts, Feb., 
p. 31 

Industry gets all-around weldors from 
manufacturer's school, Aug., p. 36 

Industry lends a hand, establishes colleg 


Mine cars puilt with Mig, Tig welding, 
July, p. 37 

Mining equipment manufacturer has ai- 
__ versified product line-up, March, p. 30 





with welding engineer course, Aug., p. 
39 

Inspection by portable X-ray units used 
extensively, June, p. 52 

Inspection by ultrasonics is fast, economi- 
cal, June, p. 40 

Inspection set-up for quality control can 
be easy, July, p. 28 

Interpretation of radiographs, how to do 
it, June, p. 34 

Is cavitation caused by bubbles?, Sept., 
p. 29 


J 


Jet fuel line is Mig welded, Nov., p. 49 
Jet tail cone weld removal by arcair 
torch proves economical, Nov., p. 76 
Joints for pipe can be laid out easily with 

proper tools, Oct., p. 42 


Landing strip formed by portable alumi- 
num panels, Nov., p. 74 

Large savings claimed in blast furnace 
hardfacing, June, p. 

Layout of pipe joints can be easy with 
proper tools, Oct., p. 42 

LA Welding Show attendance falls far 
short of estimate, June, p. 56 

Liquid flux cuts bracket weld time, June, 
p. 58 

Liquid fluxing eliminates stains, Nov., p 
65 


Liquid oxygen converters are Tig welded 
Feb., p. 29 

Load capacity of floor doubled with help 
of welded studs, Nov., p. 38 

Localized stress relief of pipe is simpli- 
fied, Oct., p. 47 

Locomotive repair costs cut with arce-air, 
Jan., p. 53 

Long-wearing teeth given to cutter by two 
alloys, Nov., p. 72 

Los Angeles convention, show expected 
to draw 25,000, Apr., p. 35 


M 


Magnetic particles, penetrants used for 
inspection, June, p. 44 

Manufacturers anticipate, meet radiogr2- 
phic needs, June, p. 36 

Manufacturer's school provides industry 
with all-cround weldors, Aug., p. 36 

Many advantages gained when redesign- 
ing turbine runners for welded fabrica- 
tion, Feb., p. 32 

Medium frequency induction heating pro- 
vides preci heat trol, mobility for 
stress relieving, July, p. 34 

Metal furniture cleaned by airless blast, 
Dec., p. 63 

Metal spray solves many surfacing prob- 
lems, Oct., p. 86 

Midwest firm calls for industry partici- 
pation in welding education, Sept., p. 50 





Mig, submerged-are join wind tunnel parts, 


Dec., p. 37 
Tig welded aluminum gas lines, 


p. 94 

Mig, Tig welding builds aluminum mine 
cars, July, p. 37 

Mig welded cones house optical systems, 
May, p. 44 

Mig welded raft gets Coast Guard ap- 
proval, May, p. 72 

Mig welding builds airborne water puri- 
fier, July, p. 49 

Mig welding helps to build large swim- 
ming pool, Apr., p. 75 

Mig welding reduces production time 70%, 
May, p. 68 

Mig welding used on jet fuel line, Nov., 
p. 49 

Mill turns out large diameter pipe in 
Canada, Oct., p. 72 

Mill welds spiral pipe on site, Nov., p. 79 

Mills, centrifugal, fabricated with welded 
stainless steel, carbon, Nov., p. 50 


ta bridge submerged-arc welded, 

Nov., p. 63 

Missile optical systems housed in Mig 
welded aluminum cones, May, p. 44 

More than million welds dot nation’s rail- 
ways, Nov., p. 45 

Motor connections made with Tig welding, 
Apr., p. 60 

Mower adjusting mechanism simplified by 
stud-welding, Sept., p. 72 

Muffler furnaces normalize pipe welds, 
Apr., p. 88 

Multiple-power sources invade automotive 
field, Jan., p. 30 

Multi-spot welders ensure minimum 
weight, maximum strength, Feb., p. 58 

Multi-story motel raised by welding, 
March, p. 41 


Navy develops electrode for welding T-1 
steel, Apr., p. 44 
Neither combustible nor explosive, oxygen 
is often miscalled, Nov., p. 58 
New electrode developed by Navy for 
welding dynamically-loaded T-l, Apr.. 
p. 44 
New electrode specification result of 
NEMA, Navy study, Nov., p. 37 
Newer hardfacing method protects sur- 
faces longer, March, p. 68 
Newest electron beam entry is German, 
March, p. 44 
New method simplifies fin-to-tube welding. 
March, p. 42 
New spot welding control makes its own 
ideal welding conditions, Feb., p. 42 
steel vessels, welded, withstand 
impact without stress relief, 
ec., p. 38 
NOIMA elects J. W. Brown president, Apr 
p. 102 
Non-destructive testing — an important 
factor in quality control, June, p. 30 
Normalizing pipe welds with muffler fur- 
naces, Apr., p. 88 
Nuclear reactor components inspected by 
ultrasonic, gamma, X-ray, June, p. 68 


° 


Offensive is taken by steel, Nov., p. 82 

Oil industry aided by welding in vessel 
construction, Aug., p. 42 

One distributor carries customer service 
into welding education, Aug., p. 41 

Open-web steel frames cut building costs, 
Apr., p. 76 

Ore chute service life increased with 
hardfacing, Aug., p. 53 

Overlaying with stainless steel increased 
turbine blade life, Sept., p. 29 

Oxyacetylene courses de-emphasized, sur- 
vey shows, Aug., p. 40 

Oxyacetylene cutting automated for sav- 
ings, July, p. 44 

Oxyacetylene cutting with magnified tem- 
plates, May, p. 42 

Oxyacetylene pressure welding of rail 
arrives at the push-button stage, Nov. 
p. 44 

Oxyacetylene welding, fundamentals of. 
May, p. 38 

Oxy-fuel cutting process of mild steel has 
competition from plasma flame, Dec., 
p. 33 

Oxygen converters for jets are Tig weld- 
ed, Feb., p. 29 

Oxygen is neither combustible nor ex- 
plosive; often miscalled, Nov., p. 58 

Oxygen plant site location should involve 
safety factors of space, environment, 
Nov., p. 59 


P 


Parker, C. M., warns AWS of complacency, 
Nov., p. 64 

Penetrants, magnetic particles used for 
surface, near-surface inspection, June, 
p. 44 
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Penetration statement clarified by author, 
July, p. 56 

Photoelectric control aids weld uniformity, 
May, p. 46 

Pipe brazing, Oct., p. 52 

Pipe fatigue tested by resonance bend- 
ing, June, p. 62 

Pipe inspected by fluoroscopy, June, p. 54 

Pipe is automatically roll welded by thin- 
wire CO, process, Oct., p. 36 

Pipe joint testing, Oct., p. 69 

Pipe layout, preparation can be easy — 
with the proper tools, Oct., p. 42 

Pipe localized stress relief is simplified, 
Oct., p. 47 

pipe quality increased by Tig welded in- 
sert ring, Dec., p. 46 

Pipe shop has dual role of distributor- 
fabricator, Oct., p. 40 

Pipeline construction radiography, how to 
use, Oct., p. 44 

Pipeline ati qui coordination, 
trained weldors, Oct., p. 38 

Pipelines of aluminum make steady gains, 
Oct., p. 58 

Pipeline, welded, replaces wooden aque- 
duct, July, p. 46 

Pipe system for ice skating ring passes 
inspection, Jan., p. 40 

Pipe welding accessories, Oct., p. 62 

Piping designs for tee joints, Oct., p. 33 

Piping industry uses welding and braz- 
ing, Oct., p. 31 

Piping used in radiant heat systems, Oct., 
p. 70 

Plasma flame cutting of mild steel seen as 
competitive with oxy-fuel process, Dec., 
p. 33 

Plastic pipe is easily joined by torch 
heat, Oct., p. 35 

Piping problem (copper) solved by silver- 
bearing solder, Oct., p. 60 

Plating rack costs cut with soldering, 
Jan., p. 62 é 

Plier handles formed by induction heat- 
ing, Dec., p, 58 

Pneumatic equip t speed 
flash welding, Apr., p. 82 

Polarity and penetration article confuses 
readers, May, p. 80 

Polarity is important in arc welding, 
March, p. 32 

Portable aluminum p Is form landi 
strip, Nov., p. 74 

Portable mill welds spiral pipe on site, 
Nov., p. 79 

Portable X-ray unit is basis of optimum 
inspecti prog . Sept., p. 43 

Portable X-ray units see duty in many 
applications, June, p. 52 

Powder cutting torch tumbles the flood 
walls, Jan., p. 60 

Power piping costs lowered by automatic 
submerged-are welding, Oct., p. 50 

Power sources for multiple-operator use 
in automotive field, Jan., p. 30 

Predictions for the sixties, Jan., p. 23 

Predictions on gas industry’s future, May, 
. 35 

Preform brazing, how to design for, Sept., 
p. 36 

Preheat, a guide to, Feb., p. 34 

Pressure welding of rail by oxyacetylene 
arrives at the push-button stage, Nov., 
p. 44 

Process control, welded design guarantee 
better products, Nov., p. 52 

Processes determine weldability of stain- 

less steel, Aug., p. 46 

duci poke weld fixtures, 








aluminum 








al 3 
March, p. 40 

Production increases up to 65% with 
CO,-Mig welding, Aug., p. 44 

Production line resistance welding of 
laundry cabinets, May, p. 62 

Production, properties and uses of build- 
up electrodes, Feb., p. 40 

Production system helps speed varied 
product line-up, March, p. 30 

Product quality easily controlled with 
careful preparation, July, p. 28 

Projection welding fundamentals, Nov., 
p. 40 

Push-button stage arrives for oxyacety- 
lene pressure welding, Nov., p. 44 





Q 


Quality control can be easy and accurate 
with careful preparation, July, p. 28 


Quality control depends on non-destruc- 
tive testing, June, p. 30 

Quality control is a must when welding 
radar antennas, Sept., p. 58 

Quality, of welds determined chiefly by 
welding heat, Sept., p. 30 

Quenchable deposits speed cast-iron re- 
pair, May, p. 60 


R 
Radar antennas quality controlled, Sept., 


p. 58 

Radiant heat systems use.welded piping, 
Oct., p. 70 

Radiation safety, how to establish a pro- 
gram, June, p. 38 

Radiation source selection depends on 
your needs, June, p .32 

Radiographs, how to interpret them, June, 
p. 34 

Radiography in pipeline construction, how 
to use it, Oct., p. 44 

Radiography needs anticipated, met by 
manufacturers, June, p. 36 

Rail pressure welded by oxyacetylene 
arrives at the push-button stage, Nov., 
p. 44 ' 

Railways of nation have more than mil- 
lion welds, Nov., p. 45 

Reactor design improved by Zircaloy 
tubes, May, p. 58 

Reactor fuel elements welded ultrasonic- 
ally, July, p. 41 

Reactor fuel elements welded with im- 
proved Tig unit, July, p. 40 

Reclaiming eroded silver brazed paris, 
Feb., p. 57 

Research develops low-temperature bonds, 
new flux, May, p. 78 

Resistance spike welder joins coated 
metals, Apr., p. 84 

Resistance spot welding theory and prac- 
tice, Sept., p. 40 ‘ 

Resistance welder keeps costs low, Oct., 
p. 77 

Resistance welding builds stainless transit 
cars, Aug., p. 58 

Resistance welding speeds production of 
laundry cabinets, May, p. 62 

Resistance welding method simplifies fin 
to-tube joining, March, p. 42 

Resistance welding on English auto uses 
multi-spot welders, Feb., p. 58 

Resistance welding transformer gives high 
current, low amperage, Aug., p. 61 

Resistance welds bettered by air cylinder, 
March, p. 62 

Resonance bending tests pipe fatigue, 
June, p. 62 

Rules are basis of safety in grinding, 
Dec., p. 41 

Rust-proof tanks provided by alloy, Oct. 
p. 78 


Safety congress and exposition draws 
12,000, Dec., p. 44 

Safety in grinding hinges on following 
the rules, Dec., p. 41 

Safety program for radiation, how to es- 
tablish one, June, p. 38 

Sales for welding industry hit first billion 
dollar mark, Mid-June, p. 14 

Saves $1,000 in drill press repair, May, 


p. 74 

Saving of 70% when Mig welding alumi- 
num contaners, May, p. 68 

Savings in time, money realized with au- 
tomatic gas cutter, July, p. 44 

Saving time and money by applying 
proper process, March, p. 54 

Scholarship awarded for welding educa- 
tion, Sept., p. 50 

Selection of radiation source depends on 
needs, June, p. 32 

Silver-bearing solder solves copper pip- 
ing problem, Oct., p. 60 

Sixtieth year of the gas welding torch, 
May, p. 33 

Skating rink uses welded pipe system, 
Jan., p. 40 

Smooth surface for cab doors produced by 
brazing, Nov., p. 60 

Soaring Sixties, The, Jan., p. 23 

cuts production time, costs of 

plating racks, Jan., p. 62 
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Space, environment ‘are safety factors in 
locating an oxygen plant site, Nov., p. 
59 


Spike welder uses short pulse, low power 
to join coated metals, Apr., p. 84 

Spiral pipe welded on site by portable 
mill, Nov., p. 79 

Spot welders in multiple series used on 
English auto, Feb., p. 58 

Spot welding control makes its own ideal 
welding conditions, Feb., p. 42 

Spot welding theory and practice, Sept., 
p. 40 

Spot welding with adhesives, Sept., p. 52 

Stainless alloy reclaims eroded silver 
brazed parts, Feb., p. 57 

Stainless steel, carbon welded in fabrica- 
tion of centrifugal mills, Nov., p. 50 

Stainless steel, is easily welded, Aug., 


p. 46 

Stainless steel overlay increases turbine 
blade life, Sept., p. 29 

Stainless steel vital in coil fabrication, 
Oct., p. 74 

Stainless transit cars are resistance weld- 
ed, Aug., p. 58 

Stainless tubes joined to thick tube-sheet 
by Tig welding, Nov., p. 46 

Stains eliminated by liquid fluxing, Nov., 
p. 65 

Steel, aware of its P 
its own case, July, p. 32 

Steel frames cut building costs, Apr., p. 76 

Steel takes the offensive, Nov., p. 82 

Strength of fillet weld on angle, how to 
determine, March, p. 36 

Stress relief of pipe is simplified, Oct., p. 
47 

Stress relief with medium frequency in- 
duction heating offers precise heat con- 
trol, mobility, July, p. 34 

Studs, welded, help to double floor load 
capacity, Nov., p. 38 

Stud-welding simplifies lawnmower mech- 
anism, Sept., p. 72 

Study by NEMA, Navy result in new elec- 
trede specification, Nov., p. 37 

Submerged-arc boom used on nuclear 
unit, July, p. 31 

Submerged-arc developed by 
Memorial Instutite, May, p. 78 

Submerged-are, join wind tunnel 
parts, Dec., p. 37 

Submerged-are, Tig welding fabricate re- 
forming units, Aug., p. 42 

Submerged-arc welded land clearing blade 
uses T-1 steel, Apr., p. 46 

Submerged-are welded pipeline replaces 
wooden aqueduct, July, p. 46 

Submerged-arc welding fabricates dom - 
penstocks, March, p. 34 

Submerged-are welding lowers power pip- 
ing costs, Oct., p. 50 

Submerged-are welding of large bridge 
girders, Feb., p. 38 

Submerged-are welding rebuilds tractor 
tracks, May, p. 46 

Submerged-are welding used on Minne- 
sota bridge, Nov., p. 63 

8S brid 


tition, plead 


? 





Battelle 


ige girders fabricated for 
Mt. Ranier National Park, Feb., p. 38 
Surface hardening without hardfacing, 
Feb., p. 50 
Surfacing problems solved by metal 
spray, Oct., p. 86 
Apr., p. 75 


Tank car has 21,700 gal capacity; is 
welded, March, p. 64 

Swimming pool built by Mig welding, 

Technician training in welding must in- 
crease, Aug., p. 37 

Tee-joint design for piping, Oct., p. 33 

Template drawings magnified for oxy- 
acetylene cutting, May, p. 42 

Testing welded pipe joints, Oct., p. 69 

Tests on T-1 steel include submerged-arc, 
CO,-Mig welding, Apr., p. 52 

practice of spot 


Theory and welding, 
Sept., p. 40 
Thin-wire CO, process allows auto- 
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lig cutting boosts stainless steel sales, 
June, p. 74 

Tig, Mig welding builds aluminum mine 
cars, July, p. 37 

Tig, Mig welding used on aluminum gas 
lines, Apr., p. 94 

Tig process gives all-copper weld for 
motor connections, Apr., p. 60 

Tig h, controlled angle, simplifies cabi- 
net welding, Dec., p. 50 

Tig welded insert ring helps increase pipe 
quality, Dec., p. 46 

Tig welded liquid oxygen converters take 
ever for high-altitude breathing, Feb., 
p. 29 

Tig welding efficiency on reactor fuel 
elements upped from 99.75%, July, p. 40 

Tig welding fabricates an aluminum duct, 
June, p. 76 

Tig welding joins small stainless tubes 
to thick tube sheet, Nov., p. 46 

Tig welding joins small stainless tubes to 
thick tube sheet, Nov., p. 46 

Torch heating easily joins plastic pipe, 
Oct., p. 35 

Towers built by fl 
ng, Jan., p. 48 

Tractor tracks rebuilt with submerged-arc, 
photoelectric controls, May, p. 46 

Training of welding technicians must in- 
crease to meet demands, Aug., p. 37 

Training weldors in a Chicago high 
school, Feb., p. 68 

Transformer provides high current with 
low amperage, Aug., p. 61 

Transit cars are resistance welded, Aug., 
p. 58 

Tube cooling parts fabricated with aid of 
brazing, Dec., p. 57 

Tube sheet joined by Tig welding to small 
stainless tubes, Nov., p. 46 

Turbine runners redesigned for welding, 
Feb., p. 32 

Twentieth anniversary celebrated by elec- 
trode manufacturer, Sept., p. 68 

Two alloys give cutter head long-wearing 
teeth, Nov., p. 72 

T-1 land clearing blade submerged-are 
welded, Apr., p. 46 

T-1 steel dipper takes 70-cu-yd bites, Apr., 
p. 42 

T-1 steel, how to weld it, Apr., p. 38 

T-1 steel] proves its harmony with weld- 
ing, Apr., p. 48 

T-1 steel tested with 
CO,-Mig, Apr., p. 52 


ume-cutting, arc weid- 


submerged-arc, 


Ultrasonic, gamma, X-ray inspect vital 
nuclear t June, p. 68 

Ultrasonic testing is ‘@ fast, economical 
means of discovering weldment flaws, 
June, p. 40 

Ultrasonics join reactor fuel elements, 
July, p. 41 

Universities de-emphasize 
courses, Aug., p. 40 

Uses, production, properties of build-up 
electrodes, Feb., p. 40 





oxyacetylene 


Vv 
Variety is the spice of this pipe shop's 
life, Oct., p. 40 


w 


Walls tumbled with powder-cutting torch, 
Jan., p. 60 

Wear resistant overlay, fundamentals of, 
Mid-June, p. 5 

Welded aluminum raft gets Coast Guard 
approval, May, p. 72 

Welded aluminum elevators serve on first 
nuclear aircraft carrier, Sept., p 48 

Welded cars travel on welded carriers, 
Nov., p. 43 

Welded cylinders pass rigid tests for ICC 
approval, Nov., p. 80 

Welded design, p trol g t 
better products, Nov., p. 52 

Welded insert ring (Tig) helps increase 
pipe quality, Dec., p. 46 

Welded pipe joint testing, Oct., p. 69 

Welded piping used in radiant heat sys- 
tems, Oct., p. 70 

Welded Wheel Excavator moves earth far 

and fast, Sept., p. 34 





Welded pipe system for ice skating rink 
passes inspection, Janu., p. 40 

Welded studs help to double floor load 
capacity, Nov., p. 38 

Welded nickel steel vessels withstand 
pressure, impact without stress relief, 
Dec., p. 38 

Welding and brazing in the piping in- 
dustry, Oct., p. 31 

Welding and concrete team up to con- 
struct Florida’s newest home-building 
entry, Sept., p. 44 

Welding applications of T-l steel, Apr., 
p. 48 

Welding, automation build Valiant, March, 
p. 50 

Welding cuts cost 35%, increases torsion 
rigidity on redesigned lathe, Jan., p. 32 

Welding fixtures of plastic are accurate, 
March, p. 40 

Welding education, views from authori- 
ties, Aug., p. 33 

Welding heat is chief factor in determin- 
ing weld quality, Sept., p. 30 

Welding heavy sections with electroslag, 
Jan., p. 46 

Welding helps an “orange peel” dig in, 
March, p. 66 

Welding helps raise Florida’s first multi- 
story motel, March, p. 4l 

Welding helps support the ASM geodesic 
dome, March, p. 48 

Welding industry records one billion dol- 
lar year despite prolonged steel strike. 
Mid-June, p. 14 

Welding lends oil industry a hand in 
vessel construction, Aug., p. 42 

Welding of cabinet simplified with con- 
trolled angle Tig torch, Dec., p. 50 

Welding procedures for T-l steel, Apr., 
p. 38 

Welding, projection, fundamentals, Nov., 
p. 40 

Welding show, convertion in Los Angeles 
expected to draw 25,000, Apr., p. 35 

Welding saves $1,000 in repair of drill 
press, May p. 74 

Welding show attendance far short of 
estimate, June, p. 56 

Welding speeds building of large space 
frames, May, p. 50 

Welding stainless steel can be easy if 
proper process is chosen, Aug., p. 46 

Welding used on bridge design winners, 
March, p. 29 

Welding with oxyacetylene, its funda- 
mentals, May, p. 38 

Weldors trained at eee techni- 
cal school, Aug., p. 

Weldors trained by Chiowes high school, 
Feb., p. 68 

Weldors with training required for pipe- 
line operation, Oct., p. 38 

Weld removal on jet tail cones by arc- 
air torch proves economical, Nov., p. 76 

Weld time on brackets cut by flux, June, 
p. 58 


x 


X-radiation and gamma ray compared, 
June, p. 32 

X-radiographs and gamma radiographs 
interpreted, June, p. 34 

X-ray needs anticipated by manufacturers, 
Tune, p. 36 

X-ray safety, how to establish a program 
for, June, p. 38 

X-ray and gamma ray used in pipeline 
construction, Oct., p. 44 

X-ray, gamma, ultrasonic inspect reactor 
components, June, p. 68 

X-ray unit is basis of optimum inspection 
program, Sept., p. 43 


Y 


Yacht, welded, 
Dec., p. 40 
Yacht which is all-welded competes in 

800-mile race, Oct., p. 84 


is do-it-yourself project, 


z 


Zirconium alloy tubes improve reactor de- 
sign, May, p. 58 


WELDING ENGINEER—December, 1960 





WELDING 





N FO -Al D S USE THIS CARD for literature, catalogs, 


and bulletins shown on preceding pages and 

on the following page, and for more 

information on advertisements in this issue 
Also information about 


NEW PRODUCTS described on pages 67 to 74 


Every month WELDING ENGINEER 
lists many new catalogs and bulletins 
available from manufacturers. All are 
yours for the asking. However, this 
service is valuable to you only if you 
use it. 


USE POSTPAID CARD> 


¥%& For copies of any manufacturers’ 
bulletins described on these pages or 
for more data on the ads in this issue, 
circle the number of the items on 
card at right. Fill in your name, title, 
company and address. This has to be 
done only once on either post card. 
You need no postage. 


% For additional information on New 
Products described in this issue, circle 
the numbers of the items that inter- 
est you. The New Products section 
begins on page 67. 


WARNING! 


IWegible or incomplete addresses 
may keep you from receiving the in- 
formation you desire. And remember, 
cards postmarked after the deadline 
date cannot be processed. 


*Post card not valid after 
three (3) months. After that, 
write directly to the manufac- 
turer, describing fully the in- 
formation and/or literature 
wanted. 
































NOT GOOD AFTER MARCH 1, 1961 
WELDING ENGINEER, P. O. Box 28, Morton Grove, IIL 
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BUS INE ss RE PLY CA RD 
Welding Info-Aids, 

Welding Engineer 

P.O. Box 28 

Morton Grove, Ill. 




















Advertisers’ Literature 








Literature offered in advertisements which were received 
up to the Sth of last month. To get the literature you 
want, circle numbers on Reader Service Card on this page. 








158. Alloy Rods Co. — Data sheet on 
“Atom-Arc” “I” gives detailed application 
intormation, 


186. All-State Welding Alloys Co., Inc. — 
Instruction ,Manual and Aluminum Manual 
available, to help you select the alloy and 
tlux best suited tor each job. 


197. Anti-Borax Compound Co., Inc. — 
Descriptive booklet and sample of the new 
“Royal” hardening powder is available. 


188. Aro Spot Welder Div. — Illustrated 
Literature on the new model 407 spot 
welder is available. 


177. Bastian Blessing Co. — Catalog GF- 
300 on “RegO” Adapters & Fittings and 
other compressed gas control equipment is 
available. 


196. Becker Brothers Carbon Co. — Cata- 
log available on carbon and graphite for 
welding electrodes, rods and other mate- 
rials used in welding. 


170. The Budd Co. — Gamma Radiogra- 
phy Bulletin available. 


201. Columbia Electric Mfg. Co. — Cata- 
log WE-4U00 available on the Tong-Test 
Ammeter to get the exact amperage for 
your welding job. 








BUSINESS REPLY CARD 


First Class Permit No. 32, Morton Grove, Ill. 








Welding Info-Aids, 
Welding Engineer 
P.O. Box 28 
Morton Grove, Ill. 
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NOT GOOD AFTER MARCH 1, 196! 
WELDING ENGINEER, P. ©. Box 28, Morton Grove, Ill. 
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51) S2 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 


76 77 78 


79 80 81 82 83 84 85 86 87 


88 89 90 91 92 93 94 95 


101 102 103 104 105 106 107 108 109 110 111 112.113 114 195 116 117 118 119 120 121 122 123 124 125 
126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 
151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 
176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 
226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 


193. Dockson Corp. — Catalog 56-05 
available on Dockson torches and other 
welding equipment manufactured by Dock- 
son. 


199. Eisler Engineering Co., Inc. — Cata- 
log No. 93-57 available on spot and wire 
butt ‘velders and the vertical type press 
welder. 


181. Electric Arc, Inc. — Write for bro- 
chure, “Smith-Dolan System of Low-Frequ- 
ency Induction Heating.” 


169. Gevaert Co. of America, Inc. — 
Write for a Handy Exposure Calculator 
for either CO 60 or IR 192 Radiography 
of Steel. 


160. Handy & Harman — Bulletin 20 on 
silver brazing and its benefits available. 


152. Hobart Brothers Co. — Bulletin DM- 
159 further explains the new “Micro-Wire” 
welding package for position welding. 


153. International Nickel Co., Inc. — 
Booklet available, “Repair Cast Iron Parts 
Quickly and Easily” further explains the 
Ni-Rod “55” story. 


168. Markal Company — Literature avail- 
able on “Thermomelt” temperature indi- 
cators and sample pellets also available. 


187. Merrill Brothers — Catalog C-2 avail- 
able on the large opening “G” Clamp and 
other material handling devices manufac- 
tured by Merrill. 


185. Metal & Thermit Corporation — Data 
sheet on welders manufactured by M&T 
available. 


200. Metalloy Products Co. — Write for a 
testing sample of “Galvalloy” for your 
galvanizing job. 


206. Miller Electric Mfg. Co. — Further 
information on the Miller Gold Star d-c 
welders will be sent promptly upon request. 


161. Page Steel & Wire Div. — Folders 
DH-402-C and DH-1218 contains infor- 
mation on submerged are and inert gas 
automatic welding wire manufactured by 
Page. 


194. Ruemelin Mfg. Co. — Bulletin 37-D 
describes all models of Ruemelin fume col- 
lectors. 


182. Tuffaloy, Div. of Air Reduction Sales 
Co. — Catalog available giving informa- 
tion on Tuffaloy tips, shanks, holders, bar 
stock accessories and prices. 


191. Webb Corp. — Illustrated literature 
on tank production machinery manufac- 
tured by Webb, is available. 





STOP HOLDER HEATING 





TWECO’S Ball-Point Connection 


holds every strand under extreme pressure. 
Each strand carries current. Does not work 
loose. Holder can be installed on cable in 
less than two minutes using %2” hex wrench. 
Saves time — Saves money. 


2 WAYS! 


90% of Hot Holders complaints are caused by poor cable 
connections and broken strands behind the connection. 
TWECOTONG Holders, with Ball-Point Cable Connec- 
tion and a Cable Connection Support, stop holder heating. 


U.S. Pot. 
No. 2,911,616 


TWECO’S Cable Connection Support 


absolutely stops the movement of cable strands 
behind the cable connection. Strands can not 
break and cause heating. Also stops the cable 
jacket from slipping, exposing bare strands. 


MANUFACTURERS: ARC WELDING ELECTRODE 


HOLDERS, 
ry TWECO-L 


GROUND CLAMPS, CABLE CONNECTORS, 
ITE ALUMINUM WELDING CABLE 


PRODUCTS, INC. 


P. O. BOX 666 * Factory: Boston at Mosley * 


For more facts circle No. 205 on Reader Service Card 


Phone AMherst 5-1684 * Wichita 1, Kanses 


For more facts circle No. 206 on Reader Service Card——> 








= | 


ELECTRIC MANUFACTURING COMPANY 


APPLETON 


WISCONSIN 








The practical limits of perfection in d-c welding, as such limitations are 
assessed today, are attained in Miller Gold Star welders with their exclu- 
sive, completely sealed, semi-metallic rectifiers. No other welder challenges 
them seriously in degree of arc stability, weld density, ease in arc starting, 
rectifier life and quietness of operation. 


Top offering — the SR — comes in four basic models of from 200 to 
600 amperes, with duplex hook-ups rated to 1200 amperes. 

The space-saving 30%”’ high SRH model is available in 200, 300 or 400 
ampere sizes. 

Information on the unequalled Miller Gold Star d-c welders will be sent 
promptly upon request. 
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